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STRONG SILENT TYPE 



THE ALPHA BEVEHTY IS 

POWERFUL & RUGGED 

AND QUIET AND SOPHISTICATED 


The ALPHA SEVENTY won't dominate your shack with sheer bulk and noise, but 
civilized behavior is just a bonus of its modern design. Above all. the 

ALPHA SEVENTY is a heavy duty, high performance, uncompromising 

powerhouse... 

• POWERFUL ENOUGH TO LOAF ALONG AT MAXIMUM LEGAL 

POWER . . .continuous duty in all modes with lots of reserve. 

• RUGGED ~ BUILT LIKE A BATTLESHIP MECHANICALLY AND 

ELECTRICALLY to thrive on hard use ... and to tolerate abuse. 

• COOL AND QUIET - PREMIUM FEATURES EXCLUSIVE TO THE 

ALPHA SEVENTY (like the vacuum tuning capacitor, vacuum T/R relays, 
and — in model PA70-V — whisper-silent vapor phase cooling) make it uniquely 
quiet and actually cooler-running than much bulkier conventional linears. 

• THE ULTIMATE IN A TRULY CONSERVATIVE, LEGAL-LIMIT AMPLIFIER 

.. . complete even to push button selection of fully-electronic break-in CW ... 
all in one handsome desk-top package. 


Write for details of the superb new ALPHA SEVENTY twins - or ask your dealer. Air 
cooled model PA70-A Vapor phase cooled model PA70-V 



EHRHORN TECHNOLOGICAL OPERATIONS, INC. 
BROOKSVILLE, FLORIDA 33512 

















IF YOU'VE 
EVER 
USED 
A 

REPEATER, 



If you haven’t 
already received 
a copy of our NEW 
1971 Catalog of Precision 
Quartz Crystals & Electronics 
for the Communications Industry, 

SEND FOR YOUR COPY TODAY! 


Somewhere along the line, in vir¬ 
tually every ham repeater in the 
world, you’ll find a couple of Sentry 
crystals. 

Repeater owners and FM "old- 
timers" don't take chances with 
frequency—they can't afford to. A 
lot of repeater users depend on a 
receiver to be on frequency, rock 
stable...in the dead of winter or the 
middle of July. The repeater crowd 
took a tip from the commercial 
"pros" a long time ago—and went 
the Sentry Route. 

That’s one of the reasons you can 
depend on your local repeater to be 
there (precisely there) when you're 
ready to use it. FM’ers use the 
repeater output as a frequency stan¬ 
dard. And for accuracy, crystals by 
Sentry are THE standard. 

IF YOU WANT THE BEST, 
SPECIFY SENTRY CRYSTALS. 


YOU'VE USED A 
SENTRY CRYSTAL 


S SENTRY MANUFACTURING COMPANY 

Crystal Park, Chickasha, Oklahoma 73018 

PHONE: (405) 224-6780 -- 

TWX -910-830-6425 
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The TEMP0/2000..$395 


A LINEAR AMPLIFIER 
DESIGNED BY E.F. JOHNSON 
EXCLUSIVELY FOR TEMPO 


The Tempo/2000 is the smallest self- 
contained. full-legal-limit kilowatt amplifier 
in its price range. 

□ Full kilowatt input on all modes. □ Grounded — 
grid input for maximum compatibility with modern 
transceivers and transmitters. □ Complete compati 
bility with most transceivers. □ Entirely self-contained, 
solid-state power supply. □ Instantaneous and silent 
T-R and Bypass switching incorporating power reed 
relays. □ Self contained T-R switching for separate 
transmitter and receiver — operates even with trans 
ceiver turned off. □ Band-switched to cover 80 through 
10 meters. □ Internal dummy-load for exciter tuneup. 

□ Smallest desk top kilowatt amplifier in its price 
range. □ Double interlock system to eliminate shock 
hazard. □ Circuit breaker power supply protection. 

□ Relative RF power meter reads exciter or amplifier 
power. □ Operational within 3 seconds from turn-on. 

□ All necessary inputs and outputs for either trans 
ceiver or transmitter/receiver operation. 
SPECIFICATIONS: Power Input: 1000 watts DC on SSB. 
CW. AM, FM and RTTY —2000 watts PEP capability 
for SSB • Duty cycle in all models: 50% at 1KW DC 
input, 15 minutes ' ON" and 15 minutes "OFF”. • RF 
driving power required: 55 watts for 1000 watts in — 
85 watts PEP for 2000 watts PEP in • T-R switching: 
Requires a closed circuit from the exciter in receive 
and an open circuit in transmit • Final tubes: Two 
rugged 3 400Z zero-bias triodes • Input: 50 ohms 
nominal, broadband • Output: Pi-network matches 30 
to 100 ohms, minimum, on all bands (80-10 meters) 

• Internal blower: Provides a minimum air flow of 35 
CFM upward around tubes • Self-contained, solid-state 
power supply: Provides 2500 volts or 1800 volts • 
Inter-modulation distortion: 35 dB below PEP output 
at full legal input • Cabinet dimensions: 7" high x 
15‘/ 2 " wide x 14" deep 
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The editor of a technically oriented mag¬ 
azine like ham radio wears several hats. I 
could use this whole page to describe the 
details that require attention to keep the 
magazine running smoothly, but I'd like 
to talk for a moment about one very 
important editorial task that means the 
difference between an interesting, ac¬ 
curate technical magazine, and one that 
isn't. 

The articles in ham radio are written 
by authors not unlike you, the reader. 
They range from enthusiastic hams who 
want to share an idea, to fellows with en¬ 
gineering backgrounds (who also want to 
share an idea). I welcome the output of 
anyone who is interested in contributing 
something which will benefit all hams. 

Budding authors often ask, "What 
kind of articles are you looking for?" 

That question is difficult to answer 
since many new manuscripts arrive every 
day, but generally speaking, I am looking 
for simple construction projects that the 
average reader can put together in one or 
two weekends. Larger construction pro¬ 
jects are also welcome, but the average 
ham radio reader must split his leisure 
time between amateur radio and other 
interests, so he doesn't have time to build 
a Chinese copy of a complex piece of 
gear. 

When I read an article contributed to 
ham radio, the first thing I look for is in¬ 
terest value. If the manuscript passes this 
test, the next thing I look for is technical 
accuracy and attention to detail. 

The contributed article doesn't have to 
be a literary masterpiece. If you have a 
good idea; if it's well documented; if the 
illustrations and technical discussion are 
clear and accurate — you may have a 
winner! 

Don't feel too badly if your article is 


not accepted. Since we publish about 
twelve feature articles in every issue, to 
keep the production pipeline full, we pur¬ 
chase that same number of new manu¬ 
scripts each month. This keeps the article 
backlog to a minimum and insures that 
the fare served up in each issue of ham 
radio represents the latest possible infor¬ 
mation on any given subject. 

During an average month I receive 
about 45 or 50 new manuscripts. At 
some point during the month I sit down 
and go through each of the articles, re¬ 
jecting those that are clearly not usable 
in ham radio-, this narrows the stack of 
manuscripts down to 25 or so. 

Now comes the most difficult part — 
deciding which of those remaining 25 
articles are most desirable. Articles that 
are too long or need more polishing are 
returned to the author with suggestions 
for rewriting the article to our standards. 
The remaining material is further screen¬ 
ed for technical accuracy and reader 
interest; this process continues, with com¬ 
ments from the staff (and sometimes, 
arguments), until we have decided upon 
the articles which will be published in 
ham radio. 

If you prefer to read ham radio, rather 
than write for it, you can help by telling 
me the kind of article you like. If you 
have a pet project in mind, or an old 
project that could be updated with tran¬ 
sistors or ICs, let me know about it; I'll 
pass the idea along to one of our regular 
contributors. 

We are continually trying to improve 
ham radio, but we can only do that suc¬ 
cessfully if we hear from you, the reader, 
so keep those cards and letters coming in. 

Jim Fisk, W1DTY 

editor 
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DRAKE COMMUNICATIONS 

dsr-i receiver 



FEATURING... 

• Continuous coverage 
10 kHz to 30 MHz 

• Digital synthesizer 
frequency control 

• Frequency displayed 
to 100 Hz 

• All solid state 

• AM, SSB, CW, RTTY, ISB 

• Series balanced gate 
noise blanker 

• Rack or desk mount 

• Price $2195.00 

• Accessories available 
to accommodate 
specific requirements 


SPECIFICATIONS • Frequency Range: 10 kHz to 30.0 MHz 

• Modes of Operation: USB, LSB, CW. RTTY, AM, »S8 • Fre¬ 
quency Readout: Complete to 100 Hz on six NIXIE tubes • Fre¬ 
quency Selection: 10 MHz. 1 MHz. 0 1 MHz switch selected; 0 to 
0 1 MHz continuously variable • Frequency Stability: Drift does 
not exceed 150 Hz in any 15 minute period with a temperature 
change of 7 C per hour over a range of 0° lo 40 5 C. • Sensi¬ 
tivity: Less than 0 5 microvolt lor 10 dB SINAD at 2 4 kHz SSB 
mode; Less than 10 microvolt lor 10 dB SINAD at 6 kHz AM 
mode • Image Rejection: Greater than 70 dB relative to 1 micro¬ 
volt. • Blocking: Greater than 100 dB relative to 1 microvolt. 

• Cross Modulation: Greater than 90 dB relative to 1 microvolt. 

• Intermodulation: Greater than 80 dB relative to 1 microvolt 

• Opposite Sideband Suppression: Greater than 60 db at 500 
Hz into the opposite sideband • I.F. Bandwidth: 6 kHz. 2 4 kHz, 
1.2 kHz. 0 4 kHz; Selectivity @ -6 dB 6 kHz. 2 4 kHz. 1.2 kHz. 
0.4 kHz: @ -60 dB: 11.5 kHz. 4 3 kHz. 2.4 kHz. 0 8 kHz; Optional 
filters available for other bandwidths • I.F. Outputs: 50 millivolts 
into 50 ohms at 1st I F ; 5 05 MHz and 2nd I.F. 50 kHz • Auto¬ 
matic Gain Control: Audio Output rises less than 3 dB lor RF in¬ 
put change of 1 microvolt to 100 millivolts; Attack time 100 
microseconds; Release time 750 milliseconds (Slow AGC). 25 
milliseconds (Fast AGC). • Antenna Input Impedance: 10 kHz to 
500 kHz. 1000 ohms; 500 kHz to 30 MHz. 50 ohms • Audio Out¬ 
put: 3 watts at 5% maximum distortion into 3.2 ohm load; 1 volt 
into 600 ohm output line; 3 2 ohm unbalanced and two 600 ohm 
balanced outputs; ISB output is one of the two 600 ohm balanced 
outputs • Audio Hum and Noise: Greater than 60 dB below rated 
output • BFO: Derived from standard clock or variable over a 
± 3 kHz range from front panel • Power Requirements: 115/230 
volts ± 10% single phase 50*420 Hz 15 watts; 12 or 24 VDC 
supply optional • Dimensions: 5 25 in H x 19 in. W x 15 in D. 
(13.3 cm H x 48 cm W x 38 cm D) • Weight: 17 lbs (7.7 kg). 


... see your Dealer 


R. L. DRAKE COMPANY 

540 RICHARD ST., MIAMISBURG, OHIO 45342 
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There seems to be a never ending dis¬ 
cussion among both amateurs and those 
who cater to the amateur fraternity with 
goods and services as to whether or not 
amateur radio is growing. Most of the 
conclusions recently have been rather 
negative. 

However, an interesting new twist has 
recently been introduced into arguments 
about this growth, or lack of it. 

If you look at the total operator li¬ 
cense figures from the FCC, they show a 
virtually stable figure since 1965, al¬ 
though growth was relatively constant 
until that time. 

Does this mean that our ranks are not 
growing any longer? A number of people 
will disagree with this idea. Remember 
that, in 1964 a $4.00 fee was introduced 
for all but Novice licenses, while in 1969 
this fee was increased to $9.00. 

Unquestionably, there are former li¬ 
censees who had been continually renew¬ 
ing their ticket when it came up for 
renewal every 5 years even though they 
never used it. If it was free — why not? 
The four-dollar fee probably dropped 
some of these people while the nine- 
dollar license stopped a good many more. 

As these former licensees drop out, we 
are not losing active amateurs. They were 
amateurs in name only, but the new 


licensees who have come along to replace 
them are far more apt to put that shiny 
new ticket to work on the air. 

Thus, the argument can logically be 
made that although the total of licenses 
outstanding has not grown, the actual 
number of active on-the-air amateurs has 
continued to increase. 

This is a hard theory to prove or dis¬ 
prove because there have been many 
changes in our operating habits in the last 
ten years. $ideband has virtually replaced 
a-m on most high-frequency phone allo¬ 
cations, thus, permitting greater use of 
these frequencies. The explosive growth 
of vhf fm has also absorbed much activ¬ 
ity in previously seldom-used portions of 
the amateur spectrum. Therefore, you 
cannot easily evaluate activity just by lis¬ 
tening on our bands. We are using them 
more efficiently and are making room for 
added activity without necessarily having 
greater crowding (except possibly in a 
good pile-up on 20 meters). 

The answer to the problem of growth 
is not found as simply as this editorial 
might imply, but it does show that am¬ 
ateur radio may be doing a good deal 
better than some people think. 

Skip Tenney, W1NLB 
publisher 
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/hen you spin this knob. 

_X J.I__A 


_ _ M Mechanical tuning condensers — 

StdlG OT the art however bulky — can't give it to you. 

Our new Tuning Diodes 

OglpQtjwjty (Voltage Variable Capitance Diodes) can. n With 
* Q's up to 3000 these semiconductor devices 
offer the absolute ultimate in selectivity and sensitivity for tuning, 

AFC, and general frequency control, o If you're rigging new, you also 
get tremendous space-saving advantages. About three of our Tuning 
Diodes this size replace the bulkiest mechanical condenser. □ With 
all that, these diodes should probably be quite expensive, 
but they aren't. Suggested Ham Net: $1.10 each. In six capacities 
from 6.1 to 110 pf. At your authorized HEP Supplier now. □ Also 

there now: // our Balanced Modulator/Demodulator 1C, C6050G — 
the HEP replacement for the much publicized MC1496G (also 

MC1596G when used within rated temperature specs). Suggested 
Ham Net: $3.35. 

Happy soldering. 


MOTOROLA HEP Semiconductors 

P.O. Box 20924, Phoenix. Arizona 85001 
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In the past, amateur radio operators have 
devoted a lot of effort to making it easier 
to send perfect (or near perfect) CW 
signals. These efforts have progressed 
from the straight manual hand key to the 
semiautomatic bug, the electronic keyers, 
and finally, to the keyboard sender. 1 
However, reception has been left to the 
ability of the human operator. 

There have been a few techniques 
devised to aid the receiving operator, but 
most of these have been used to copy 
high-speed machine-sent Morse. One tech¬ 
nique produces an inked recording of the 
high-speed CW transmission; the record¬ 
ing is fed through a photocell arrange¬ 
ment at greatly reduced speed to produce 
an audible tone that is translated by a 
human operator. Magnetic tape may be 
used in much the same way. but a human 
operator must still be used to translate 
the radiotelegraphic signals into the 
written word. 

The idea of automatically translating 
and transcribing Morse code without a 
human operator is not new. Some time 
ago researchers at the Massachusetts Insti¬ 
tute of Technology used a digital com¬ 
puter to recognize hand-sent Morse char¬ 
acters. 2 The computer program designed 
for this task was called MAUDE for 
Morse Automatic Decoder. 
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In the MAUDE program each mark 
and space was assigned a number that 
represented its duration. Then a sliding- 
window algorithm was used by the com¬ 
puter to identify the types of spaces and 
types of mark signals. The program pro¬ 
vided for continuous adjustment based on 
the last six elements of each type; this 
resulted in automatic tracking of varia¬ 
tions in hand-sent radiotelegraph signals. 
With this approach misinterpretation 
occured only about once in 10,000 times. 

Although the MIT studies showed the 
feasibility of automatically translating 
hand-sent Morse code, unfortunately, the 
average radio amateur does not have his 
own digital computer for such activity. 

automatic fist follower 

The most practical and economic ap¬ 
proach to automatic translation of Morse 
code would be to design a special purpose 
computer just for this function. The 
automatic fist follower (AFF) described 
in this article is just such a device. 
Although it uses an entirely different 
algorithm for its operation, it performs 
nearly as well as the MIT MAUDE com¬ 
puter system. 

The automatic fist follower was origin¬ 
ally conceived after reading Horowitz's 
article on the keyboard CW sender. How¬ 
ever, we had to wait for the advent of 
inexpensive integrated circuits to make it 
technically practical and economically 
feasible for the amateur. 


The automatic fist follower. 



Nevertheless, the design was quite a 
challenge, and previous experience with 
computer logic design didn't hurt a bit. 
The ICs used in the AFF were scrounged 
from castoff vendor's samples and surplus 
computer circuit-boards. The discrete 
parts — transistors, diodes, resistors, capa¬ 
citors — came from the junk box. The 
one item which had to be purchased new 
at considerable expense was the strip 
printer. 

The automatic fist follower takes the 
audio output of a communications re¬ 
ceiver that is tuned to a radiotelegraphic 
signal and translates it into letters, nu¬ 
merals, special symbols and spaces which 
are transcribed onto a paper tape by a 
strip printer. 

The AFF will accept any code speed 
between 5 and 60 wpm. It would be a 
simple matter to extend the range to 300 
wpm (the maximum speed of the strip 
printer) by increasing the frequency of 
the AFF's internal clock. However, in 
order to use a fairly large time constant in 
the signal filter to obtain good noise 
rejection the limit was set at 60 wpm. 

The automatic fist follower will auto¬ 
matically track any reasonable variations 
in sending speed, dot length, dash length, 
weight, etc. In many cases it will track 
sending variations that are beyond the 
reception capability of a good human 
operator. All the operator has to do is 
tune in the sending station, set the 
approximate wpm control on the AFF 
and sit back and read the copy coming on 
the printer. 

basic detection theory 

Before discussing the functional block 
diagram of the automatic fist follower, it 
is desirable to explain the theory behind 
the detection of widely varying dots, 
dashes and spaces with which the AFF 
must cope. Of course, the easiest task for 
the AFF would be the reception of 
machine-sent Morse code, since this 
would be nearly perfect and free from 
variation with strict adherence to the 
standard definitions of dot length, dash 
length, element space, character space 
and word space. For example, if a dot is 
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taken as a unit length, the standard 
definitions prescribe a length of 3 units 
for a dash, 1 unit for an element space, 3 
units for a character space and 7 units for 
a word space. 

Human operators roughly approximate 
perfect code; some operators deviate so 
far no one can interpret most of what 
they send. A convenient way of describ¬ 
ing variations from perfect code is by a 


Likewise, the number of clock pulses 
which occur in the interval between mark 
signals are counted. The frequency (wpm) 
control on the AFF is initially set so that 
most of the dots give a mark count of 6. 
The operator is assisted in this adjustment 
by the dot indicator light which flashes 
quite consistently when the setting is 
correct. 

The typical dot will give a count of 6, 



fig. 1. Block diagram of the automatic Morse code translator and transcriber. 


parameter called weight. Weight is de¬ 
fined as dot length divided by dot length 
plus element-space length. Perfect code 
has a weight of 50%: 


weight = 


dot 

dot + space 


—— = 50% 
1 +1 


Light code has weight less than 50%; 
heavy code has weight greater than 50%. 

The AFF uses a sampling technique to 
determine whether it is receiving a dot, a 
dash or a space element. Both the mark 
(dot or dash) and space (interval between 
marks) are sampled with a series of clock 
pulses. The number of clock pulses which 
occur during the mark signal are counted. 


the typical dash a count of 18, the 
element space a count of 6, the character 
space a count of 18 and the word space a 
count of 42 (more if the last word was 
transmitted). These counts may vary by a 
large margin and still be recognized by 
the AFF. Any mark count between 1 and 
12 is recognized as a dot. A mark count 
of 13 or more is treated as a dash. A 
space count between 1 and 12 is an 
element space, a count between 13 and 

30 is a character space and any count of 

31 or more is treated as a word space. 

It is interesting to calculate the weight 
value limits which can be received and 
properly interpreted by the AFF. The 
lightest code it can handle is a dot length 
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of 1 count and an element space length of 
12 counts, resulting in: 

1 1 

weight =-=-= 7.7% 

1 + 12 13 

The heaviest code the AFF can handle 
is a dot length of 12 and an element space 
length of 1, resulting in: 

12 12 

weight =-= —— = 92.3% 

12+1 13 

However, the AFF's automatic-fre¬ 
quency-control circuits will allow even 
greater variations in sending character¬ 
istics than this to be recognized. If the 
dot length varies from a 6-clock pulse 
count, a dot length error condition is 
detected and the frequency is auto¬ 
matically adjusted in a direction to bring 
the clock pulse count back to 6. There¬ 
fore, the AFF follows gradual changes in 
sending speed and will actually track the 
sender's fist through a wide range of 
variations. 

theory of operation 

The audio output from a communica¬ 
tions receiver is fed into a limiter/clipper 
(see fig. 1). The radiotelegraph signal is 
shaped, and in successive circuits it is 
filtered and amplified so that it is suitable 
to trigger the keying circuit. The output 
of the keying circuit, which follows the 
on-off characteristics of the original 
signal, is synchronized with the AFF 
clock by the mark synchronizer. 

The synchronized mark signal is used 
to control the start and duration of a 
count in the mark duration counter. This 
counter effectively counts clock pulses 
throughout the duration of the mark 
signal. At the end of the mark signal the 
count is terminated and a decision is 
made by the dot dash decode circuit as to 
whether the element is a dot or a dash. 
The appropriate indication is stored in 
the first stage of either the dot or dash 
multiplexer, and the mark duration 
counter is reset. 

Each multiplexer is a five-stage shift 
register which performs the basic func¬ 


tion of serial-to-parallel conversion. In 
other words, each element (dot or dash) 
of the character is successively stored in 
the multiplexer until all of the character 
has been received. All of the character 
elements are then available for translation 
prior to printout. 

In addition, at the end of the mark 
signal, the space detector turns on the 
space duration counter which counts 
clock pulses throughout the duration of 
the space (i.e., until either the next mark 
signal begins, or until the counter has 
reached its maximum count, signifying a 
word space). At the completion of the 
space interval, the count is terminated 
and a decision is made by the character 
and word space decode circuits as to 
whether an element space, character 
space or word space has occurred. 

If an element space is detected the 
mark duration counter again counts clock 
pulses during the next mark signal, and 
the space duration counter is reset. If a 
character space is detected the timing 
control circuit causes the dot/dash data in 
the multiplexer to be transferred to the 
Morse character holding register through 
the character transfer logic. The multi¬ 
plexers are then reset for the next 
character. 

If a word space is subsequently de¬ 
tected the timing control causes a space 
to be transferred to the Morse character 
holding register. In either case the next 



sso... sso ... sso. . . 

I wonder what that means? 
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mark signal causes the space duration 
counter to be reset. 

As long as only element spaces are 
detected the dot/dash data continues to 
be shifted into successive stages of the 
dot/dash multiplexers. It takes the detec¬ 
tion of a character space to cause the 
transfer of this accumulated data into the 
Morse character holding register. 

Once the character is in the Morse 
character holding register the timing con¬ 
trol supplies a character-ready signal 
which activates the Morse/ASCII code¬ 
translator. This translates the Morse 
representation of the character into the 
corresponding ASCII* representation 
which is used by the strip printer. The 
actual character passing under the print 
hammer is followed by the ASCII char¬ 
acter code generator which is a counter 
that is sychronized with the positions of 
the characters on the print wheel. When 
the character under the print hammer 
corresponds to the translated Morse char¬ 
acter the timing control activates the 
print hammer, thereby impressing the 
character on a paper strip located 

* ASCI I is the American Standard Code for 
Information Interchange. This is an eight-level 
code that is commonly used in computer 
printout devices and some teleprinters. 


between the hammer and the wheel. The 
paper then moves to the next position for 
the next character. The Morse character 
holding register retains the old character 
until a new character is transferred into it. 



TOO 790 BOO 800 


FREQUENCY RANGE (Hz) 

fig. 3. Bandpass characteristic of the 800-Hz 
active filter in fig. 2. 


automatic frequency control 

During the detection of dot informa¬ 
tion the dot error circuit indicates when¬ 
ever a recognized dot element deviates 


[CLIPPER/UMITEh] \ ACTIVE FILTER 1 \AMPUFtER\ I FEVER | 
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fig. 2. Filter and keying circuit. R12 and C7 provide negative feedback for improved filter skirt response. 
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from a perfect dot length of 6 counts. 
This error indication, in conjunction with 
the up/down circuit, causes the automatic 
rate control counter to either increase or 
decrease its count depending on the 


the AFF circuits efficiently imitate the 
performance of a human operator. 

Although many single-stage circuits 
have been designed for audio frequency 
filters their overall performance is not 


I OSCILLATOR] I BUFFER I [ OUTPUT DRIVE I 



fig. 4. Sidetone generator. Suitable integrated circuits are Motorola SC2631, Tl 16223 or Sylvania 
SG-220-07. 


magnitude and direction of the dot error. 
The output of this counter is transformed 
into an analog signal by the analog error 
generator. This signal alters the AFF 
clock rate through the frequency control 
circuit so a dot generates a count of 6 in 
the mark duration counter. With this 
automatic following feature it is possible 
to track gradually changing sending 
speeds, up and down, to the limits of the 
clock frequency variation. 

keying circuits 

To translate radiotelegraphic signals 
with an automatic system the electronic 
circuits must be designed to perform the 
same elementary functions as a human 
operator to extract intelligence from the 
dot-and-dash impulses. It is a unique 
ability of the human ear and mind to 
concentrate on a desired CW signal and 
ignore static and interference. 3 

Although the circuits used in the AFF 
do not give complete immunity to static 
they do a good job of ignoring intruding 
voice and CW signals. With static down as 
little as 6 dB from the desired CW signal 


optimum for the AFF. The circuit in fig. 
2 uses five stages to provide the needed 
functions of selecting the desired signal 
over a wide range of input signals (0.2 
volts to 100 volts rms) along with the 
required frequency selectivity of less than 
10 Hz to 1 kHz. Since complete theory of 
operation can be found in any textbook 
on selective audio filters only the general 
operation will be considered here. 

circuit operation 

Capacitor Cl blocks dc voltage from 
the input transistor Q1 yet allows the 
audio frequencies normal to amateur re¬ 
ceivers to pass through. Diodes CR1 and 
CR2, along with resistor R1 clip and limit 
the input signals to Q1 between about 
-0.7 to +1.4 volts; R2 and Q1 biased on. 
All input signals cause the collector of Q1 
to swing from near zero to +5 volts to 
provide constant-level signals to drive the 
800-Hz center-frequency active filter. 

Resistors R5 and R6 adjust the signal 
level (and bandwidth) to the base circuit 
of Q2. All signals at the base of Q2 are 
inverted 180° by Q2. Phase-shift elements 
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generated by this circuit drives the ampli¬ 
fier transistors in the speaker circuit. 

mark synchronizer 

The mark synchronizer (fig. 5) is 
merely a JK flip-flop which synchronizes 
the input signal from the keyer with the 
internal clock of the AFF. Synchroniza- 

DASH 



fig. 6. Mark duration counter and dot/dash decoder. 


C3, C4, C5, R13 and R14 cause an 
additional shift of 180°; this signal is fed 
in phase with the input signal to the base 
of Q2, causing the circuit to oscillate. 
Signals not at the filter's operating fre¬ 
quency are out of phase and will not 
cause oscillation. 

Transistors Q3 and Q4 amplify the low 


level output signal from the filter, shaping 
and squaring it to drive the keying de¬ 
tector diode CR3. The detector circuit 
has a charge time constant of about five 
milliseconds, requiring around five cycles 
of operation from the active filter before 
the base of transistor Q5 can be biased 
on. This provides some immunity to 
static. 

side-tone monitor 

The side-tone generator (fig. 4) con¬ 
sists of a quadruple two-input positive 
TTL NAND gate driving two transistors. 
Three sections of the 1C are connected as 
a three-stage ring oscillator; the fourth 
gate is used to invert the keying circuit 
which is grounded when keyed. Timing is 
controlled by the 10,000-ohm pot and 
the 1.5-pF capacitor. The squarewave 


SYNCHRONIZED 



tion is necessary to assure proper sub¬ 
sequent timing relationship within the 
AFF. 

When the input mark signal goes posi¬ 
tive the trailing edge of the next clock 
pulse sets the flip-flop to the one state. 
The flip-flop remains in this state until 
the input mark signal goes back to zero. 
At this time the trailing edge of the 
following clock pulse resets the flip-flop 
to zero. Thus, the flip-flop follows the 
input mark signal in synchronization with 
the AFF clock. 

mark duration counter 

Four JK flip-flops are used to form a 
sequential binary counter (fig. 6). This 
counter is used to count the number of 
AFF clock pulses which occur during the 
presence of a synchronized mark signal; 
the total count is indicative of mark 
signal duration. 

When the synchronized mark signal 
goes positive the trailing edge of each 
successive clock pulse causes stages D1 
through D4 to count up. When, and if, 
the counter reaches a count of 13 (D4, 
D3, D2, D1 = 1101), the output of gate G1 
goes to zero and freezes the counter at 
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this total. The counter is reset when the 
mark signal goes back to zero and after a 
decision is made as to whether the total 
count represents a dot or a dash. 

You may recall that any mark count 
up to and including 12 is detected as a 
dot. Any count of 13 or more (always 
represented by a counter state of 13) is 


whether the previous mark signal is a dot 
or a dash a shift pulse is generated and 
stores this indication by storing a one in 
flip-flop T1 if a dot and in flip-flop HI if 
a dash. If the next mark signal is part of 
the same character the following shift 
pulse stores this indication in T1 or HI as 
appropriate. At the same time it shifts the 


IPPT MULTIPLEXER \ 
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fig. 7. Dot and dash multiplexer circuits. 


detected as a dash. The adjustable oscil¬ 
lator is initially set so a typical dot will 
give a count of six. 

Note that when the binary counter has 
terminated its count the output of gate 
G1 (when positive) indicates a dot. The 
output of inverter N1 (when positive) 
indicates a dash. 

dot and dash multiplexers 

When a dot/dash decision has been 
made by gate G1 and inverter N1 at the 
conclusion of a mark count some means 
must be provided to remember this de¬ 
cision. This is accomplished in the case of 
a dot by the dot multiplexer; in the case 
of a dash the dash multiplexer is used. 
Each of these multiplexers consists of a 
5-stage shift register composed of JK 
flip-flops (see fig. 7). 

After the decision is made as to 


previous indications in T1 and HI into T2 
and H2, respectively. Likewise, the pre¬ 
vious indications in T2, H2 are shifted 
into T3, H3; those into T4, H4, and into 
T5, H5. 

Up to five successive dot/dash char¬ 
acter elements can be stored in the 
multiplexers. If a character is composed 
of six elements (e.g., the special symbols), 
the first element is shifted out of T5, H5 
and lost at the time that the sixth and last 
element is shifted into T1, HI. However, 
the special symbols can still be decoded 
since a chopped-off five element represen¬ 
tation of them can be uniquely identified. 

A flip-flop is capable of representing 
two states and could therefore represent 
either a dot or a dash. However, there are 
actually three states to be represented: 
dot, dash and null (neither). As an ex¬ 
ample, suppose that a Morse code "W" is 
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fig. 8. Character transfer logic (CTL) and Morse character holding register (MCHR). 


stored in the multiplexers. In the dot 
multiplexer T1 is zero (reset), T2 is zero, 
T3 is one (set), T4 is zero and T5 is zero. 
In the dash multiplexer HI is one, H2 is 
one, H3 is zero, H4 is zero and H5 is zero. 
This is interpreted as follows: 

null is stored in stage 5 since both T5 
and H5 are zero (reset) 

null is stored in stage 4 since T4 and 
H4 are zero 

dot is stored in stage 3 since T3 is one 
(set) and H3 is zero 

dash is stored in stage 2 since T2 is 
zero and H2 is one 

dash is stored in stage 1 since T1 is 
zero and HI is one 

(Stage 1 always contains the last element 
of the Morse character.) Note that it is 
not permitted to set both flip-flops in the 
same stage (such asT1 = 1 and H1 = 1) since 
that would mean that the same element 
was indentified as both a dot and a dash. 
The dot/dash multiplexers are cleared 
after their data is transferred to the Morse 
character holding register upon the occur¬ 
rence of a character space. 


morse character holding register 

There are five stages comprising the 
character transfer logic and Morse char¬ 
acter holding register (fig. 8). This illus¬ 
tration shows a typical stage (in this case, 
stage 1) made up of a portion of the 
character-transfer logic (CTL1) and a 
three-stage latch (MCHR1) which holds 
element number 1 from the dot-dash 
multiplexers. 

When a character space is detected the 
transfer-character pulse is generated 
which transfers the dot-dash data in the 
multiplexers to the Morse character hold¬ 
ing register. The multiplexers are then 
cleared so they are ready to receive the 
next character. The MCHR holds the 
character until it can be translated and 
printed out. 

It can be seen from fig. 8 that if T1 
(dot indication) is present at the time of 
the transfer character pulse the CTL1 
circuit causes the set dot-1 output to go 
negative, causing MCHR1 to latch in the 
dot-1 state. That is, the dot-1 output goes 
positive while the dash-1 and null-1 out¬ 
puts go negative. Similarly, if HI (dash 
indication) is present during the transfer 
pulse, MCHR1 latches in the dash-1 state. 
If neither T1 nor HI is present during the 
transfer pulse, MCHR 1 latches in the 
null-1 state. 
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fig. 9. Space detector. 


The outputs of MCHR1, together with 
the outputs of the other four stages of 
the Morse character holding register, are 
connected to the input of the diode 
matrix which performs the Morse to 
ASCII character translation. This must be 
done to get the character in a form 
suitable for printout. 

space detector 

The space detector (fig. 9) is a flip-flop 
that is set at the beginning of each 
interval between marks and reset at the 
beginning of the next mark if this mark 
occurs before a word-space is detected. If 
not, the space detector is reset upon the 
detection of the word-space. 

Flip-flop SD is initially in a reset state. 


If the mark duration counter has any 
count in it the output of gate G2 is 
positive. At the completion of the mark 
signal sync mark goes positive enabling 
the set side of flip-flop SD. On the next 
clock pulse SD is set. The flip-flop will 
remain set (signifying a space condition) 
until the output of gate G3 goes high. 
This is caused either by the occurrence of 
a new sync mark signal or the detection 
of a word-space. If either of these condi¬ 
tions should occur flip-flop SD is reset on 
the next clock pulse. This signifies the 
end of the space interval. 

space duration counter 

The space duration counter (fig. 10) is 
a 5-stage serial binary counter composed 
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trigger. summing circuits (figiz) 


of JK flip-flops. It counts clock pulses The master oscillator and automatic 

during the period that the space flip-flop frequency control circuit in fig. 12 pro- 

is in a set state. This counter is reset vides the clock signal for the AFF. This 

either at the beginning of the next mark, circuit was designed to maintain the mark 

or upon the detection of a word-space. count of 6 as the speed of the operator 

Note that whenever a sync mark signal changed to track the sending operator, 

occurs it inhibits the input gates of the The outputs from rate-control flip- 

first stage (SI) of the counter. At the flops F1QSYA, B, C and D in fig. 11 

same time the clear-space-count signal is drive the summing gate transistors Q1, 

formed to clear the counter. ' Q2, Q3 and Q4. As these transistors turn 

The character space decoder (gate G4 on (or off) resistor R16 (82k), R17 

and inverter N2) detects the occurrence (39k), R18 (20k) and R19 (10k) are 

of a count of 13 in the counter. At this connected (or disconnected) across shunt 

time the output of inverter N2 goes resistor R20. Resistors R5, R6 and R20 

positive to indicate a character space. form a network that controls the current 

This indication is sent to the timing into the base of the current-charging 

control logic where a transfer-character transistor Q5. Unijunction transistor Q6, 

pulse is formed, and later, a print pulse. current generator Q5 and capacitor Cl 

The word-space decoder (gate G5) form a relaxation oscillator which con- 

detects the occurrence of a count of 31 in trols the basic frequency of the clock, 

the counter. The output of gate G5 goes The rate at which the voltage across 

negative at this time to indicate a word- capacitor Cl rises is a function of the 
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fig. 12. Adjustable oscillator and automatic frequency control circuit. Inputs to Q1, <32, Q3 and Q4 
are from automatic rate-control counter in tig. 11. 


current generated by Q5 and the time 
required until Q6 fires at about 6.5 volts. 
This master clock signal controls the 
pulse-shaping single-shot multivibrator 
(Q7 and Q8) which generate a one micro¬ 
second clock pulse. 

As the mark duration counter counts 
the clock pulses a feedback control signal 
is sent to the rate-control flip-flops (fig. 
11 ) and updates the stored count if the 
dot length is more or less than the ideal 
six count; if it is six counts no change is 
made. 

The value in this counter controls the 


summing network current and the clock 
frequency so a count of six is maintained 
in the mark generator. Since the control 
circuits in the automatic rate control 
counter will not respond to a dash signal 
(count over 13) the wpm rate changes 
only in relation to the average dot length. 

translator 

The heart of the automatic fist fol¬ 
lower lies in its Morse/ASCI I translator; 
this circuit is nothing more than a diode 
matrix network which compares the de¬ 
sired Morse code character with that of 



TO HAMMER 

fig. 13, Morse code/ASCII translator matrix. circuit 
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fig. 14. Print single shot 
is adjustable from 3 to 
80 milliseconds; set to 
40 milliseconds. 



the corresponding letter on a print wheel. 
The position of any given character on 
this print wheel is detected by comparing, 
in a diode matrix, the value of the octal 
address generator with that of the desired 
character. 

The operation of one compare line will 
be described with the aid of fig. 13. The 
eleven diodes in fig. 13 are connected in a 
logic AND circuit. Five are connected 
into the Morse code character detect 
circuit; six diodes are connected to the 
ASCII address generator. Forty-eight such 
circuits are connected as OR logic circuits 
to AND with CR13 to generate the 
compare signal. 

This compare signal (the result of all 
diodes in one line being at +5 volts) starts 
the hammer drive circuit. Only one of 64 
combinations will be true at any one time 
for those diodes (CR6 through CR11) 


connected to the ASCII code generator. 
The generator is nothing more than six 
flip-flops connected to count from zero 
to 63 and repeat. 

As the ASCII generator counts, it 
searches for those diodes which are at +5 
volts. Since all diodes are at +5 volts at 
compare time, the compare line goes to 
+5 volts (through R1) and starts the 
hammer circuit. The received and de¬ 
coded Morse code character comes in to 
diodes CR1 through CR5. As each new 
character is decoded by the AFF it is 
printed out through this translator. 

print single-shot 

The print single-shot (fig. 14) is a 
two-stage transistor circuit whose timing 
is enabled with a positive input trigger 
pulse applied to diode CR1. The positive 
pulse, from the Morse code translator 


fig. 15. Hammer delay circuit. All diodes are 1 N914s except CR5 which is a 1 N4000. 
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fig. 16. Paper-step control. Diodes CR11 through CR14 are type 1 N4000. Integrated circuits Z1 5, 
Z16, and Z17 are Sylvania type SF200-08. Diodes CR6 through CR1 0 are 1 N914s. 


(character and word-space detector) logic, 
triggers transistor Q1 on. With Ql's col¬ 
lector clamped to ground, capacitor Cl 
starts to discharge through resistors R5 
and R6. The rate of discharge is deter¬ 
mined by their time constant. With the 
base of transistor Q2 below ground, a 
positive voltage is applied from the col¬ 
lector of Q2 through R3, CR3 and CR4 
to the base of transistor Q1, keeping Q1 
turned on until the charge across Cl 
decreases to a level that allows transistor 
Q2 to turn on. 

This action occurs each time a char¬ 
acter is formed. R6, the timing resistor, is 
set to give a 40-millisecond pulse output 
from Q2. This drives the Morse code to 
ASCII diode compare matrix. It is during 
this time that the print wheel will com¬ 
plete one revolution, allowing the desired 
Morse character to be synchronized with 
the comparing ASCII character on the 
print wheel. 


print control 

Control of the mechanical functions 
within the printing mechanism requires 
very precise timing signals. Three single¬ 
shot circuits were developed for con¬ 
trolling this basic timing. Single-shot cir¬ 
cuits of standard design include two or 
more stages for each timing function; this 
circuit (fig. 15) uses five stages to gener¬ 
ate the three separate timing signals. 

The first section of the timing circuit 
allows time for the print wheel to 
synchronize the desired character (em¬ 
bossed on the face of the rotating print 
wheel) with the print hammer impact 
interval. The compare signal from the 
Morse code/ASCII translator signals the 
approach of the desired character toward 
the hammer impact point. 

A positive pulse at diode CR1 turns on 
transistor Q15; this clamps one end of 
capacitor Cl to ground and starts the 
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timing cycle for R3, R4 and Cl, The stepping motor and control the direction 

cycle ends when Cl charges and allows of rotation, one step for each input 

transistor Q16 to return to the on state in trigger. Transistors Q15, Q16, Q17, Q18 

approximately 450 microseconds. and Q19 through Q22 serve only as 

The end of that timing cycle causes C2 current amplifiers. Fig. 17 shows a func- 



fig. 17. Block diagram of the basic strip printer. 


to be clamped to ground by the collector 
of Q16, which starts the hammer on drive 
signal. The output pulse from Q17 drives 
not only transistor Q19, but also starts 
the delay time for the stepping-motor 
trigger. 

At the time when Q17 was positive, 
transistor Q13 was biased on, and capaci¬ 
tor C3 was discharging through diode 
CR10. Upon the termination of the print 
hammer pulse transistor Q13 is switched 
off, allowing R16 to drive current into 
the base of transistor Q14. Transistor 
Q14 is normally biased off by R17 
holding its base to ground. When Q14 
turns on, a fast negative-going pulse is 
generated to trigger the JK flip-flop Z15 
in the step-motor control circuit which 
advances the paper tape. 

The step motor is controlled by three 
JK flip-flops, Z15, Z16, Z17 (see fig. 16). 
The four control states are: 1010, 1001, 
0101 and 0110. These control states 
enable the field currents within the 


tional block diagram of the basic strip 
printer and control. 

construction 

The photograph shows an overall view 
of the four circuit breadboards with the 
strip printer in the foreground. Nearly 
any method of construction can be used 
as long as the interconnecting wires are 
not over one foot long. This is because 
the TTL logic chips are very fast and 
noise would trigger them. 

The first board has all of the AFF 
logic and those transistors and com¬ 
ponents which make up the master oscil¬ 
lator and automatic rate control. 

The second board holds the auxiliary 
lamp display. This is not needed for 
operation of the AFF logic and was used 
as a display until the printout control was 
designed. 

The third board holds the electronic 
circuits required by the printer. The 
fourth board contains the diode compare 
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circuits. Not much can be said about the 
matrix diode board except that it's awk¬ 
ward, takes a lot of room, and we wish it 
wasn't needed. 

During construction, there is one point 
that you should be aware of: use care in 
the ground and voltage supply lines. They 
must be short. Number 24 awg was used 
on the prototype with bypass capacitors 
(1.5/xF disc) every six inches or so. 

adjustment 

Operation of your receiver with the 
AFF is not unlike its normal operation in 
the CW mode. The only special considera¬ 
tion is that the audio beat note produced 
by the desired CW signal must fall within 
the bandpass of the 800-Hz active filter. 

With the prototype unit tests showed 
that with 200-Flz bandwidth tuning on a 
Drake TR-4 was nice and smooth, 
allowed good QRM rejection yet received 
CW speeds up to 100 wpm without 
dropping data due to frequency rolloff. 

The only other requirement is that the 
receiver’s output level be at least 0.2 volts 
rms and above the noise level to trigger 
the active filter. 

Operation of the AFF's logic is per¬ 
haps the easiest of all. You have only to 
tune in a CW signal, set the run/calibra¬ 
tion switch to calibrate, adjust the rate 
control until the dot lamp starts to flash, 
then turn the switch back to run. 

This technique should have you re¬ 
ceiving automatic Morse code with the 
drudgeries left to the AFF machine. You 
can sit back and read the copy. 

Even with the automatic tracking 
ability of the machine there is always 
some guy with a lead foot — a lid who 
can do things with Morse code even old 
man Morse did not know about. You 
don't have to give up; simply go to 
manual operation (calibrate position) and 
ride the rate control till the copy is clear. 
The dot lamp may not always light, due 
to the idiosyncrasies of this type of 
sending, but the copy should be readable. 

We put a sign over our machine which 
reads, “This machine cannot think! It can 
copy Morse code." 


The results of several months of on- 
the-air operation with the AFF were very 
enlightening. Machine-sent Morse code, 
even at speeds exceeding 100 wpm, was 
duck soup for the AFF. Surprisingly, 
even quite poor hand-sent Morse code 
was copied almost solidly due to the 
automatic tracking feature of the unit. 

The major cause of errors was due to 
signal fading below the noise level or 
extremely strong interference right on 
top of the signal. This pointed up the 
extreme importance of the shaper, filter 
and keyer sections in the front end. More 
time was spent arriving at the optimum 
design for this area than any other por¬ 
tion. The bandpass was narrowed as much 
as possible while still allowing fairly high 
speed code to pass through the filter. 

Limiting the maximum code speed to 
about 60 wpm is reasonable for amateur 
use and allows a sharp narrowband filter. 
However, the prototype AFF has an 
adjustable bandpass circuit that allows 
reception of very high speed code when 
desired. 

The AFF was built with the fairly 
expensive high-speed transistor-transis¬ 
tor-logic (T 2 L) integrated circuits because 
they were readily available. However, 
these are not necessary; the lower cost, 
low-speed ICs are ideal for this applica¬ 
tion since they are less susceptible to 
noise and less critical in operation. The 
same logic functions are available in these 
low-cost circuits, so substitution is quite 
straight forward. 

The AFF prototype performs very 
well. It is a simple step from here to a low- 
cost version. In addition, the output 
interface can be adapted to a teleprinter 
or visual display. The age of ICs and 
automation is truly with us and it is 
starting to have considerable impact on 
amateur communications. 
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432-MHz 

corner-reflector 

antenna 


This miniature 
7-dB antenna 
may be used 
by apartment dwellers, 
or as a reference 
for antenna 
measuring 
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Here is a small 432-MHz antenna which 
will suit the needs of apartment dwelling 
amateurs or those who want a standard 
gain reference antenna. This 7-dB antenna 
makes a nice portable window unit as 
well as an excellent comparision antenna 
for larger arrays. 

Antenna contests have shown that 
many complex arrays (both amateur and 
commercial) do not perform as expected. 
This is due in part to the fact that many 
gain measurements are made via E- and 
H-plane pattern integration that assume a 
lossless structure. This is often not true 
because the structures are lossy. In ad¬ 
dition, directivity is a prerequisite for 
gain but gain is not required for direc¬ 
tivity. Since the corner reflector de¬ 
scribed here is simple and foolproof it 
will provide a good reference for large 
arrays. 


24 ca november 1971 



fig. 1. Construction details for the driven dipole element of the 432-MHz corner reflector antenna. 
Reflector is built from commercial uhf-tv antenna. 


the reflector 

The corner reflector is a modified JFD 
uhf television antenna which is priced at 



Driven dipole assembly. 


around $5.00. Start modifying the an¬ 
tenna by removing the U-bolt and saddle 
clamps; drill out the rivet which holds the 
bow-tie assembly in place. Discard the 
bow-tie and replace it with the driven 
dipole described in fig. 1. The original 
bow-tie will not function properly at 432 
MHz. 

For a completely collapsible antenna, 
drill out the spring-loaded rivets which 
hold the reflector panels to the back bar 
and replace them with 8-32 screws and 
wing nuts. 

driven dipole 

The driven dipole consists of a coaxial 
line (Phelps-Dodge 0.141-inch semirigid 
line*), a balancer and a dipole. A variety 
of connectors for the semirigid line are 
available from Phelps Dodge Corporation; 

• Phelps Dodge Communications Corporation, 
60 Dodge Avenue. North Haven, Connecticut 
06473. 
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the one recommended here is a BNC 
female type PDM 952-001. If you don't 
want to purchase a special connector, you 
can make one out of a BNC type 
UG-88/U connector by making a bushing 
which will adapt 0.141-inch line to the 



*ig. 2. First step in preparing semi-rigid 
coaxial line is to score the outer con¬ 
ductor with a sharp knife. 


rear nut and soldering it in place. 

The driven dipole parts should be 
soldered with a 250-watt iron. Clean the 



Comer reflector attached to window¬ 
mounting bracket. 


parts carefully with fine sandpaper or 
steel wool and apply flux before soldering. 
Do not use a torch; the excessive heat 
may cause the Teflon to expand and 
burst the outer conductor of the semi¬ 
rigid line. 



fig. 3. Break the outer conductor by 
grasping the end with pliers and rocking 
it back and forth. 


A few hints are in order for working 
with the semirigid coaxial line. This cable 
may be prepared by scoring the outer 
conductor with a sharp knife (see fig. 2). 
When the score is complete, grasp the end 
lightly with a pair of pliers and rock from 
side to side (see fig. 3). This separates the 
outer conductor from the Teflon di¬ 
electric. Now the outer conductor may be 
removed. Carefully score the Teflon (do 
not nick the center conductor) and 
remove it to expose the center conductor 
(see fig. 4). 

performance 

This antenna will deliver approxi¬ 
mately 7 dB gain over a dipole. This 
design should yield a vswr of 1.2:1 or less 
if the dipole is carefully constructed. The 
0.141-inch semirigid line will handle 200 
watts of rf output power quite easily. For 
higher powers (500 to 600 watts) use 
0.250-inch semirigid coaxial line. 

radiation hazard 

The potential hazards of rf radiation 
should always be considered when work¬ 
ing in close proximity to vhf and uhf 
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antennas. In general, it is good practice 
not to stand directly in front of any 
vhf-uhf antenna excited with 10 watts or 
more of rf. At these frequencies the rf 
energy causes thermal heating of body 
tissue which may have undesirable effects 



fig. 4. Score the Teflon dielectric and remove. 
Be careful not to nick the center conductor. 


on body organs, notably the eyes. Since 
rf radiation effects are dependent on the 
average power dissipated by the tissue, 
a-m and fm are potentially worse than 
CW or ssb. This is due to the continuous 
high-level carrier associated with a-m and 
fm. 

With 100 watts of rf delivered to this 
antenna, the field strength 6 feet in front 
of the antenna is well below the 10 
mW/cm 2 safety standard commonly ac¬ 
cepted in America. Radiation off the 
sides and back of the antenna is less than 
0.1 mW/cm 2 . (These measurements were 
conducted with a calibrated power meter 
and a Narda microwave radiation moni¬ 
tor, model B86B3.) 

The antenna may be mounted out a 
window and swung from side to side 
without any significant rf field concentra¬ 
tion in the building. The window brace 
shown in fig. 5 is useful for mounting the 
antenna in an apartment window. 

reference antenna 

Amateurs who want to use this an¬ 
tenna as a reference might wonder why 
you would use a gain antenna as a 


reference instead of a dipole. This is 
because of the serious errors often intro¬ 
duced with a dipole reference because the 
dipole is prone to picking up reflections 
from the back, as well as ground reflec¬ 
tions from the front. 

In many cases the comparison antenna 
can be made to look like a champ or a 
dud by simply moving the reference 
dipole two or three feet in one direction 
or another so that reflections are arriving 
in or out of phase. Therefore, a reference 
antenna with some gain and a single 
major lobe is desirable. It eliminates 
back-lobe contributions so the major re¬ 
flections which effect the antenna are the 
forward ground type; the effects of these 
may be determined by moving the an¬ 
tenna in the vertical plane. 

In general, measurements with respect 
to this type of reference antenna are a 
good deal more consistent than those 
made with respect to a dipole. Since the 
amateur is not usually concerned with the 
absolute gain of his system but rather 



fig. S. Window mounting blocks are made from 
Vi” aluminum bar stock. Mounting rods are 
3/8" aluminum tubing, 2-feet long. Complete 
installation requires 2 mounting blocks and 3 
rods. 


whether he has made an improvement or 
not, consistency in the measurement 
technique is most desirable. 

In conclusion I would like to extend 
my thanks to Ted Miller of Phelps Dodge 
for his cooperation. I would also like to 
acknowledge R. Knadle, K2RIW, for his 
help and comments. 

ham radio 
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For many applications it is convenient to 
be able to reduce the dynamic range of an 
audio signal. The modulation depth of a 
transmitter is best kept quite high; a 
constant value of modulating signal is 
useful to prevent overmodulation. Also, if 
speech is being taped at low tape speeds 
too low a signal will result in a poor 
signal-to-noise ratio; too large a signal will 
produce distortion. 

This article describes a speech ampli¬ 
fier system with age which will provide an 
rms output stable within 2 dB for nearly 
40 dB input range. The circuit uses two 
integrated circuits and only ten discrete 
components, and occupies a printed cir¬ 
cuit measuring only 22 x 47 mm 
(0.8 x 1.8 inch) on which there is also 
room for a miniature microphone. 

An ideal speech age system must adapt 
quickly to an input level and follow a 


28 □ november 1971 



fi9- 1. Internal circuit diagram of the Plessey SL620C age generator. 


fading signal but remember its level if 
speech suddenly stops as it does in pauses 
between words. However, if the pause 
becomes too long the system must 
quickly revert to full gain. 



age generator 

The Plessey SL620C age generator* 
meets the requirements detailed above 
and will also produce short pulses of age 
to suppress short noise bursts while 
remembering the age level at which it was 
operating when the noise burst first 
arrived. A circuit diagram of the SL620C 
is shown in fig. 1; its response to a 
varying audio signal is plotted in fig. 2. 
Capacitors Cl, C2 and C3 are connected 
externally. 

Circuit operation is as follows: the 
incoming signal is amplified by an af 
amplifier using transistors Q1 to Q4; its 

"Plessey integrated circuits may be purchased 
from Plessey Electronics Corporation, 170 Finn 
Court, Farmingdale. Long Island, New York 
11735. 
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OFFSET 

DIFFERENCE 

fig. 3 . Circuit diagram of the Plessey SL630C audio amplifier. 




LONG TIME CONSTANT 
SHORT TIME CONSTANT 


fig. 2. Response curves for the SL620C. 


dc level is shifted by Q5 and applied to 
two detectors, Q14 and Q15. These 
detectors charge C2 and C2 respectively. 
Capacitor Cl has a short charge and 
discharge time constant; C2 has a longer 
one. Both of these capacitors drive a dc 
output amplifier (Q16 to Q20); this dc 
output amplifier is connected so that 
whichever capacitor has the larger 
potential controls the output. 

If both Cl and C2 have the same 
charge, a slight offset ensures that C2 will 
control the output. Thus, the incoming 
signal will quickly establish an age output 
via Q14 and more slowly establish a 
charge across C2 via Q15. 

If sufficient signals are present at the 
input to the SL620C the trigger circuit 
(transistors Q6 to Q8) will operate to 
provide a fast discharge path for C2 via 
Q10 and Q13. This allows the input signal 
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to fade up to 20 dB per second and still 
be tracked by the age. However, if the 
input signals are too small the trigger 
stops operating and C2 is not discharged. 
This enables the age signal to remember 
its original level during pauses in speech. 

After a long pause capacitor C3, which 
is charged by the trigger circuit via Q9, 
will discharge and allow Q12 to conduct, 
rapidly discharging C2 and allowing the 
age signal to drop, thus restoring full gain 
to the controlled amplifier. If a burst of 
noise occurs the short time-constant 
system consisting of Q14 and Cl will 
briefly control the system to reduce its 
level. 

audio amplifier 

The Plessey SL630C audio amplifier 
circuit is illustrated in fig. 3. In addition 
to its age connection (pin 8) it has a mute 
terminal (pin 7) and a reference (pin 9) 
which is used in conjunction with a linear 


potentiometer to provide logarithmic 
volume control when manual gain control 
is required. This is shown in fig. 4. The 
amplifier is muted when the mute 



fig. 4. Practical circuit for using the SL630C as 
an amplifier with manual gain control. 
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terminal is grounded. With mute control 
two or more SL630C devices may be 
connected to a common output without 
extra loading as long as all but one are 
muted at any one time. 

The SL630C audio amplifier has an 
internal 20-pF capacitor which provides 
6-dB per octave rolloff above 800 kHz. 
However, in normal operation this 
capacitor is shunted by an external 


generator. If this happens low-frequency 
feedback will occur and low-frequency 
oscillation or motorboating will take 
place. This will not occur if the indicated 
component values are used for C4, C5 
and R1. 

The age amplifier is built on the 
miniature printed-circuit board shown in 
fig. 6. To use this board the smallest 
possible components must be used. When 



Cl,C6 

47 -fJLF, 6-volt, subminiatur€ tantalum 

C5 

0.47-/IF, 35-volt, subminiature tan 
talum 

C2,C3 

100-/-LF, 6-volt, electrolytic 

C8 

0.0022-/iF, subminiature ceramic 

C4,C7 

4.7 -/IF, 10-volt, subminiature tan¬ 

R1 

150-ohm, 1/8-watt 


talum 

R2 

220-ohm, 1/8-watt 


tig. S. Practical speech preamplifier circuit features wide dynamic range. Output is 80 mV rms. 


capacitor (connected between pins 3 and 
4) to provide a lower frequency 3-dB 
point at a frequency defined by the 
formula 



where C is in pF and f is the frequency in 
Hz. 

age amplifier 

The complete audio age amplifier is 
shown in fig. 5. Since the SL630C has 
some gain between the age input point 
and the output, care must be taken so 
low-frequency signals from the SL630C 
do not reach the input of the SL620C age 


preparing the printed-circuit board 
particular care must be used because the 
conductor widths and separations are 
very small. 

Except for the power supply and 
output connections, all holes in the 
printed-circuit board should be 1/32 inch. 
The holes for the power supply and 
output terminals should be the correct 
size for the terminals you use. All solder¬ 
ing should be done as quickly as possible 
with a small soldering iron and fine 
rosin-core solder. Before you install the 
ICs, pin 7 of the SL620C and pins 7 and 
9 of the SL630C should be cut off as 
close to the can as possible. These pins 
are not used. 


32 G3 november 1971 




Before connecting the age speech 
amplifier to a power supply double check 
that all devices are properly connected 
and have the correct polarity. Also check 
to see that there are no solder bridges 
between the conductors of the circuit 
board. The power supply should be 6 
volts ±0.5 volt. If you use a battery 
connect a 500-pF decoupling capacitor 
across it. 



fig. 6. Full-size layout of miniature 
printed-circuit board for the speech pre¬ 
amplifier. 


operation 

The finished age amplifier system 
should deliver about 80 mV rms for a 
wide range of inputs. The microphone I 
used, a microminiature Knowles Elec¬ 
tronics type 1590 which measures only 
4x6x8 mm, is mounted on the circuit 
board. The complete unit is small enough 
to mount easily in a small microphone 
case. Microphones with output 
impedances below about 5k ohms and 
output of a few millivolts or more may be 
used with this preamplifier. 

If single-ended input is required, it 
should be connected between ground and 
pin 5 of the SL630C through a capacitor 
not larger than 1 pF. In this case pin 6 
should be left open. However, this 
arrangement is not recommended because 
instablity can result. 

To test the age preamplifier use an ac 
voltmeter (vtvm or oscilloscope) and an 
audio oscillator to check that output 
remains constant as input is varied. Other¬ 
wise, you can connect a pair of head¬ 
phones to the output and alternately 
shout and whisper into the microphone 
while an assistant in another room listens 
for changes in volume. 



Reception 


the moment 
of truth for 
all systems 


W-51 by TRI-EX . . . free 
standing . . . self support¬ 
ing. Gets the MOST from 
your antennae. Rigid, 
torque resistant, built of 
high strength tubular steel 
with solid rod *'W" brac¬ 
ing. No guys or house 
brackets required. Extend¬ 
ed height 51', nests down 
to 21'. Telescopic cable 
extends sections uniform¬ 
ly. Hot Dipped Galvanized 
After Fabrication. 
Available for immediate 
delivery. 


Send for complete 
information to: 


|ri-Ex 

1 TOWER CORP. 

7182 Rasmussen Avenue 
Visalia, California 93277 
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The tunable fm receiver described in this 
article provides good vhf fm reception by 
simply adding a suitable converter. The 
basic tuning range of the receiver is 8 to 
16 MHz. Therefore, the overall tuning 
range with a 2-meter converter is 142 to 
150 MHz, and with a 6-meter converter, 
48 to 56 MHz. With the addition of 
a vhf converter, the 8- to 16-MHz 
tuning range becomes the first i-f; the 
second i-f is at 455 kHz. 

The sensitivity of the receiver is 0.6 
microvolt for 20-dB quieting (first i-f) 
and 0.35 microvolt for 20-dB quieting 
(with the 2-meter converter). Image re¬ 
jection is more than 70 dB (with the 
2-meter converter). 

Some of the optional features of this 
tunable vhf fm receiver are carrier- 
operated relay (COR), deviation meter, 
relative carrier meter, crystal control and 
automatic frequency control (afc). 

construction 


blocks 
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The tunable fm receiver is fairly easy 
to put together since it consists of com¬ 
mercially built and tested units as shown 
in fig. 1. As I am interested in 2-meter 
fm, I use an Ameco CN-144 converter 
ahead of the tuning unit. 

The 8- to 16-MHz tuning unit is a 
tuning drawer from a surplus AN/FR R-49 
series receiver made by TMC. The original 
receiver was also known as the AN/FR R 
502. Several different tuning drawers are 
available for this receiver; a list of the 


34 Q november 1971 


more useful units for amateur use is given 
in table 1. These are available on the 
surplus market. In addition, a large num¬ 
ber were released to Navy MARS a few 
years ago. 

The tuning drawers consist of two 
tunable rf amplifiers, a mixer and oscilla¬ 
tor. A reactance tube is included in the 
oscillator circuit for afc. The oscillator 
may also be crystal controlled. These 
features, including a crystal socket, are 
available on the front panel of the tuning 
drawer. 

In the original receiver the main 
FRR-49 chassis contained the power 
supply, 455-kHz i-f amplifier and audio 
circuits. The main chassis is known as the 
FRR-2 or R-5007/FRR-502. If you have 
patience you can find mating connectors 
for the tuning drawers on the surplus 
market; if you're in a hurry they can be 
purchased from an industrial electronics 
distributor — Cannon part number 
DPD-1204-34P. 

The i-f strip used in the tunable fm 
receiver described here was originally part 
of a Motorola L04AB uhf base-station 
receiver. The actual i-f strip I used is a 
Motorola uhf type TA-183 designed for 



fig. 1. Block diagram of the tunable vhf fm receiver. 


service in the 404- to 420-MHz range. For 
my use I removed the rf sections, mixer, 
first and second i-f stages and local - 
oscillator chain from the chassis. This left 
only the audio, squelch and third i-f at 
455-kHz. Since the circuit included a 
455-kHz bandpass filter this was included 
in my finished receiver. 

A few items were added during assem¬ 
bly including a zero-center microammeter 
to allow comparison of stations on 
channel. Another microammeter is used 
to indicate relative carrier strength, and a 
deviation meter is helpful in setting up fm 


table 1. FFR tuning units most suitable for 
amateur use. 

frequency tuning alternate 

range unit part no. 

2.0 — 4.0 MHz FFRD-5 TN-5010/FR R-502 
4.0— 8.0 MHz FFRD-6 TN-5011/F R R-502 
8.0— 16.0 MHz FFRD-7 TN-5012/F R R-502 
16.0—32.0 MHz FFRD-8 TN-5014/FR R-502 

transmitters. A carrier-operated relay is 
used to operate a signal lamp or key a 
tape recorder for logging; this circuit is 
the standard Motorola type. 

The relative carrier meter simply reads 
the first-limiter grid current. The devia¬ 
tion meter consists of an amplifier/buffer 



fig. 2. Deviation meter for the 
tunable fm receiver. 

and meter driver shown in fig. 2. Dis¬ 
criminator response was plotted by using 
a signal generator, frequency counter and 
vtvm. A 1-kHz tone was then inserted at 
an appropriate level (taken from the 
response curve) and the meter trim 
potentiometer adjusted for proper meter 
indication. 

Although I didn't use the afc provision 
it is available if you want to use it. In 
some cases you may find that the correc¬ 
tion voltage from the discriminator has 
the reverse sense. In this event reverse the 
connections to the plates of the dis- 

‘Complete schematic diagrams of the FFRD-7 
tuning head, Motorola TA-183 i-f/audio system 
and power supply are available for $.25 from 
ham radio magazine, Greenville, New Hamp¬ 
shire 03048. 
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criminator tube or use an 1C operational 
amplifier as an inverter. 

The power supply for the tunable fm 
receiver was designed around an old tv 
power transformer. The B+ supplies for 
the various receiver sections were tailored 


vhf converters 

Since 2 meters is my primary interest, I 
used an Ameco CN-144 converter ahead 
of the 8- to 16-MHz tuning drawer. The 
converter was set up for output at 10 to 



Top view of tunable vhf fm receiver shows surplus tuning drawer to left. Modified Motorola TA-183 
i-f strip is at rear. Power supply is next to the front panel on the right. 


to the requirements. The i-f strip requires 
200 volts at 70 mA and 6.3 Vac at 2 
amps; the surplus tuning drawer requires 
250 volts at about 20 mA, 150 volts 
regulated at 30 mA and 6.3 Vac at 1.4 
amp. The Ameco two-meter converter 
needs 100 to 125 volts at 25 mA and 6.3 
Vac at 0.9 amp. 



fig. 3. Discriminator response of 
the Motorola TA-183 i-f strip. 


14 MHz. The rf gain control on the 
converter was adjusted to the point where 
first-limiter grid current just started to 
increase: overall sensitivity of the receiver 
was 0.35 microvolt for 20-dB quieting at 
147-MHz input. 

summary 

There are many variations to the basic 
receiver discussed here. It is especially 
nice to be able to use existing items from 
around the station to build a useful, 
quality performer as described here. I 
have found this tunable receiver to be 
very useful in setting up my station fm 
equipment and netting it to frequencies 
used in my home area. In addition, I can 
monitor any channel I want without 
disturbing my regular fm equipment or 
spending the money for an additional 
crystal. 

ham radio 
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Everyone 
has something. 



D STATIO 




has everything! 


One Setting for TOTAL BAND COVERAGE.. 



40 THROUGH 10 METERS 


• Lowest SWR—PLUS! 

• Bandwidth at its broadest! SWR 1.6 to 1 
or better at band edges. 

• Hustler exclusive trap covers "Spritz” 
extruded to otherwise unattainable 
close tolerances assuring accurate and 
permanent trap resonance. 

• Solid one inch fiberglass trap forms 

for optimum electrical and mechanical 
stability. 

• Extra heavy duty aluminum mounting 
bracket with low loss—high strength 
insulators. 

. All sections 1V4" heavy wall, high 
strength aluminum. Length 21'5" 


• Stainless steel clamps permitting ad¬ 
justment without damage to the alumi¬ 
num tubing. 

« Guaranteed to be easiest assembly of 
any multi-band vertical. 

• Antenna has 3 /e"-24 stud at top to ac¬ 
cept RM-75 or RM-75S Hustler resonator 
for 75 meter operation when desired. 

• Top loading on 75 meters for broader 
bandwidth and higher radiation effi¬ 
ciency! 

• Feed with any length 50 ohm coax. 

• Power capability—full legal limit on SSB 
and CW. 


. . . buy the verified 
choice of thousands! 


MODEL 4- BTV 
$ 42.95 

AMATEUR NET 
Wgt. 15 lbs. 


Available from all distributors NEW-TRONtCS CORP. 
who recognize the best. --- 


15800 COMMERCE PARK DRIVE 
BROOK PARK. OHIO 44142 


World Wide Export, Roburn Agencies, Inc., 349 W. 14th St., New York, N.Y. 10014, Cable Address: Roburnage - New York 


More Details? CHECK-OFF Page 110 
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six-meter 
conversion of the 
Heathkit SB200 

linear amplifier 


The SB200 
can be converted 
into a 


Only three items must be purchased 
for this conversion: two pi-network 
tuning capacitors and 16-inches of copper 
tubing. The complete conversion can be 
completed in about two hours and re¬ 
quires no special tools. 


high-efficiency linear 
for 50-MHz 
in less than 
two hours 

Most 50-MHz conversions of high-fre¬ 
quency rf power amplifiers involve modi¬ 
fications to the existing tank circuit. In 
most cases the number of turns on the 
10-meter coil is reduced so the circuit will 
tune in the 50-MHz range. The 6-meter 
Heath SB200 conversion described here 
uses a tank circuit that is designed specifi¬ 
cally for 6 meters. This provides maxi¬ 
mum plate-tank circuit efficiency through 
the use of optimum L/C ratios, constant 
load to the exciter and maximum tuning 
ease. 

design parameters 

This six-meter conversion was based 
on two essential ground rules: nothing 
was to be done that would change the 
front panel, and the unit must be left in 
such a condition after the conversion that 
it could be easily restored to its original 
condition. Both of these aims have been 
realized. 


M 

3 

CM 

O 


3 

JC 

o 


o 

O 

i— 

£ 

o 

X 

■o 

IQ 

o 

cc 

0) 

IQ 

■o 


CD 

CM 

< 

CC 


v 

o 

’> 

IQ 

GO 


step-by-step conversion 

1. Remove the amplifier from the en¬ 
closure and remove the top shield 
cover. 

2. Remove the two T160/572B power 
tubes and store in a safe place. 

3. Unsolder both parasitic suppressors 
(PCI and PC2) from the 1000 pF 
blocking capacitor (C24). Remove 
one turn from each suppressor and 
place aside. Unsolder the lead from 
plate choke RFC1 to C24. 

4. Unsolder and carefully remove L7 
(10-, 15- and 20-meter coil). Be care¬ 
ful not to break the switch connec¬ 
tions on wafer B of the bandswitch. 

5. Unsolder the connections from L6 
(80- and 40-meter coil) to wafer A 
and B of the bandswitch. L6 may be 
left in the rf compartment if you 
wish. I chose to remove it. 

6. Unsolder C26 (100 pF) from wafer A 
of the bandswitch and dismantle from 
C25. 

7. Unsolder the heavy bus bar connec¬ 
tions which connect both halves of 
C28 (loading capacitor). Remove the 
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heavy bus wire connection which 
comes from wafer B on the top side 
of the chassis to C28 on the underside 
of the chassis (marked X in fig. 2). 

8. Remove RFC3(1.1 mH). Remove the 
RG-58/U cable between the relay and 
C28. 

9. Unscrew all mounting hardware from 
C28 loading capacitor. To remove this 
capacitor from the chassis, it is neces¬ 
sary to loosen the hardware holding 
the front panel; following removal of 
C28 secure all panel hardware. 

10. Remove the mounting hardware from 
C25 plate tuning capacitor and re¬ 
move it from the chassis. 

11. Install the new E. F. Johnson 154-1 
air variable (C28). Use the front 
mounting hole of the original loading 
capacitor as a guide and drill and tap 
a 6-32 hole to match the mounting 
bracket of the new loading capacitor. 
Install the capacitor using star 
washers on all hardware. 



C25 9-38 pF air variable (E. F. Johnson 

154-11) 

C28 12-244 pF air variable (E. F. John¬ 

son 154-1) 

LI 4 turns 3/16” copper tubing, 1V4” 

diameter, spaced 3/16” between 
turns (see fig. 3) 

RFC Ohmite Z-50 

PC1,PC2 parasitic suppressors 

fig. 1. Modified plate circuit for the 

6 -meter SB200. 


12. Select the new E. F. Johnson 154-11 
capacitor (C25), and using the front 
mounting hole of the original capaci¬ 
tor, drill a 6-32 hole to match the 
bracket of the 154-11. Install the 
capacitor. 

13. Install the tuning knobs and tighten 
all front-panel hardware. Align the 
knob markings with the left edge of 
the tuning indices with both capaci¬ 
tors fully meshed. 



fig. 2. Under-chassis modifications to the 
SB200. Remove wires marked with X. Drill new 
3/8” hole at position Y. 


14. Install the plate coil and the 1000 pF 
coupling capacitor as shown in fig. 4. 
Use a 6-32 x %-inch threaded brass or 
aluminum standoff between the 
tuning capacitor and the 1000 pF 
coupling capacitor. Be sure to use star 
washers on all mechanical con¬ 
nections. 

15. Install a 6-32 solder lug on the 
1000-pF capacitor. Connect the 
1000-pF capacitor to RFC1 with 
solid number-12 copper wire. 

16. Install parasitic suppressors PCI and 
PC2 and plate cap assemblies to 
RFC1. 
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fig. 4. The plate-tank coil is mounted between solder lugs mounted on the pi-network capacitors. 
The 1000-pF coupling capacitor is mounted on a threaded metal standoff. 


18. Strip 6 inches from one end of a 
20-inch length of RG-8/U. 

19. Unravel the shield braid and cut the 
braid 114-inches long, measured from 
the end of the vinyl jacket. Twist and 
tin the braid. 
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25. Solder the shield braid at the other 
end of this piece of RG-8/U to solder 
lug E (Fig. 2). 

26. Strip % inch of insulation from the 
inner conductor and push this end of 
the cable through the grommet at Y. 


23. Using the 214-inch stripped end of the 
RG-8/4 cable, attach and solder the 
braid to solder lug K (fig. 2). 




17. Install a 6-32 solder lug on the rear 
stator plate of C28 — nearest the 
shield wall. Use a star washer. 


24. Strip 14 inch of insulation from the 
inner conductor of the cable and 
solder it to lug 7 of the relay. 


20. Drill a 3/8-inch hole in the chassis 
(location Y in fig. 2) just above 
grommet F. Install a 14-inch rubber 
grommet. 


21. Cut the RG-8/U exactly 9’/4-inches 
long. Strip 214-inches of the un¬ 
stripped end. 


22. Unravel the braid and twist securely. 
Trim to a length of 114 inches. 


fig. 3. Construction of the plate-tank coil for 
the 6-meter SB200. Material is 3/16” copper 
tubing. Two small holes at ends are drilled for 
6-32 screws. 









27. Solder the inner conductor to the 
empty solder lug on loading capacitor 
C28. 

28. Install an Ohmite Z-50 RF choke 
between the solder lug in step 27 and 
the ground solder lug located on the 
rear mounting bolt of loading capaci¬ 
tor C28. 

This completes the modifications in 
the rf compartment. Install the 
T160/572B power tubes and attach the 
plate caps. The only steps remaining are 
those necessary to modify the input 
circuit. Refer to fig. 5. 

1. Disconnect and remove the 68 pF 
capacitor from coil CA to the ground 
lug at AE. 



fig. 5. Above-chassis construction of 
the SB200 before modification. 


2. Connect a 15 pF capacitor between 
lug 2 or CA to the ground lug at AE. 

alignment and tune up 

1. Connect the amplifier to the exciter; 
connect the keying line. 

2. Set the bandswitch to the ten-meter 
position (this is now the permanent 
six meter position). 

3. Set the load capacitor knob to 2 on 
the dial. 

4. Set the plate tuning capacitor at half 
mesh. 


5. Turn on the exciter and the linear 
amplifier. Allow three minutes for 
both to warm up. 

6. Place the meter switch of the ampli¬ 
fier to the plate current position. 

7. Key the exciter and apply enough 
drive to show 300 mA on the meter. 

8. Adjust the tune (plate) control for a 
dip. 

9. Increase exciter drive and adjust the 
amplifier for a dip at 500 mA plate 
current (use both plate tuning and 
loading controls). On this amplifier 
the dip occurs with the plate tune 
control at 40% mesh and the load 
control at 2'A on the dial. 

10. Change the meter switch to the rf out 
position and adjust the Sensitivity 
control for half-scale indication. 

11. Adjust the plate tuning control 
slightly for a maximum rf output 
indication. 

Note: During all tuning and adjusting do 
not allow a key down condition for 
more than 30 seconds at a time. 

12. Key the exciter and apply drive for a 
plate meter indication of 200 mA. 

13. Adjust coil CA for maximum plate 
current indication. 

This completes the 6-meter modifica¬ 
tions to the SB200. This linear can be 
driven with any exciter which has an 
output of at least 35 watts. The unit in 
the photographs belongs to WA1LVF; 
Roy is driving it with a Heathkit SB110A. 
Tests conducted with Bird Thruline watt¬ 
meters on both exciter and linear, loaded 
into a Heath Cantenna, showed 60 watts 
output from the SB110A and linear 
amplifier output of 600 watts. 

No instability has been experienced 
with this conversion. If you should exper- 
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ience instability, a stub neutralizing rod 
located between the power tubes, 
mounted on a ceramic feedthrough and 
connected to the bifilar choke with a 
2-turn link should stabilize the amplifier. 

optional modification 

The small motor and fan used to 
circulate air around the power tubes 
leaves much to be desired for my tastes; I 
prefer lots of air around power tubes. The 
miniature Pamotor muffin fan can be 
purchased from most supply houses for 
about S10. In some areas it may be 
available as surplus. 

Remove the original fan and fan 
motor. Use a nibbler tool or a fine coping 
saw to cut out a square hole to fit the 
outside dimensions of the Pamotor fan. 
Be sure to leave enough metal on the 
diagonal corners to accommodate the 
mounting ears. Mount the fan on the 
underside of the chassis; don't worry, 
there is just 3/16-inch of clearance be¬ 
tween the fan and the bottom edge of the 
chassis. 

Mount a 2-lug terminal as shown in 
fig. 6. Connect the black wires which 
went to the original fan motor to the tie 
points and the Pamotor fan leads to the 
same tie points. When the fan is installed 
in the SB200 cabinet there is more than 
enough room from the bottom of the fan 
to the cabinet. All SB-line enclosures are 


Top view of the completed SB200 conversion 
including the new circulation system. 



perforated, and this really helps air cir¬ 
culation. With the installation of the 
muffin fan air circulation has been im¬ 
proved by a factor of at least five. The 
fan motor is very quiet. 



fig. 6. The Pamoter muffin fan is mounted 
directly below the plate area of the final tubes. 
The 2-lug tie point is mounted to the right of 
the fan motor. 


conclusion 

The cost of the conversion is, to my 
mind, most reasonable. The two capaci¬ 
tors in the pi-network were ordered 
directly from E,F. Johnson for $15.63 
including postage. The Pamotor fan was 
$9 locally and the copper tubing was 45c 
at the local hardware store. With the 
exception of the 15 pF capacitor, the 
new grommet and the length of RG-8/U 
cable, all other parts were salvaged from 
the original circuitry. 

The SB200 has been a very popular 
linear amplifier and now, with the intro¬ 
duction of the SB220, they should be 
more plentiful on the used market. This 
conversion provides very respectable 
power output from a table-top linear 
which uses inexpensive tubes. I will be 
glad to answer inquiries if accompanied 
by a sase. My thanks to Roy Colella, 
WA1LVF, for furnishing the SB200 to 
experiment on and to Dick McGinn, 
WA1IMS, for the photographs. 
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weak-signal 

reception 

in 

cw receivers 

Suggestions 
for controlling 
receiver-generated 
noise, 
with some 
interesting 
test results 


Much has been written about weak-signal 
reception. It is well known that a cw 
contact can be maintained long after 
signals using other modulation modes 
have become too weak to resolve. The 
limiting factor in copying weak signals is 
usually the noise generated within the 
receiver. Noise from external sources is 
also a problem, but even this noise may 
be minimized by using the correct ap¬ 
proach in receiver design. It is the pur¬ 
pose of this article to demonstrate 
methods of reducing internally generated 
noise so that really weak signals may be 
copied under "quiet" conditions. 

receiver noise 

One method of assessing the capability 
of a receiver to receive weak signals is to 
replace the antenna with a dummy load 
and adjust the audio-noise output to a 
measured value, say -10 dB, when the 
receiver is adjusted to maximum sensi¬ 
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tivity. A signal is then applied that will 
increase the audio output by 10 dB. The 
injected-signal level, in microvolts, is then 
a measure of the limiting signal-to-noise 
ratio. A receiver with a 1-microvolt sensi¬ 
tivity under these conditions is con¬ 
sidered average; a sensitivity of % micro¬ 
volt is excellent. 

The noise at the receiver audio output 
under dummy-load conditions is caused 
in a tube-type receiver by the tubes. It's 
usually stated that most of the noise 
comes from the first tube in the receiver; 
one good reason for this statement is that 
the tube furthest from the audio has the 
most amplification behind it. Sensitivity, 
therefore, is to some extent a matter of rf 
amplification versus rf tube noise. Be¬ 
cause two tubes make more noise than 
one, we need really high amplification 
from a single rf stage. 

Receiver noise, finally, increases with 
amplification. This is why so little noise 
accompanies a strong signal. We reduce 
the gain; and the noise, being weaker, 
disappears first. It's when we are working 
at the limit of amplification that noise 
intrudes, and any reduction of noise is 
tantamount to increasing the level of the 
incoming signal. 

There are various ways of reducing 
noise in relation to signal. One is to 
reduce the number of tubes —there is 
nothing quieter than a one-tube 
"blooper!" Another is to improve the rf 
stage sensitivity. A third way is to narrow 
receiver bandwidth. 

Noise covers a wide frequency range. 
Any reduction in receiver audio-fre¬ 
quency bandwidth will reduce noise. For 
cw reception a very narrow frequency 
bandwidth is desired. If the audio ampli¬ 
fier is designed to attenuate all fre¬ 
quencies except that which responds to 
the received signal, then unwanted audio 
frequencies and attendant noise will be 
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reduced. Such reduction in bandwidth 
not only reduces much receiver-generated 
noise; external noise, such as that from 
power leaks and auto ignition, will also be 
reduced. 

gain control 

An important consideration in design 
of a receiver for weak-signal performance 
is that of gain control. An enormous 
amount of amplification is needed to 
increase a 0.1-microvolt input signal to a 
1-milliwatt audio level. Without an ef¬ 
fective gain-control system, receiver over¬ 
load will occur when receiving very weak 
signals in the presence of powerful signals 
or local noise. A sensitive rf stage and its 
associated mixer, for example, will 
seldom overload in the presence of a 
powerful signal, so this part of the system 
requires neither manual nor automatic 
gain control (age). Early i-f stages, on the 
other hand, are subject to overload in the 
presence of strong signals and require 
efficient gain control circuits. 

Age circuits have been developed for 
cw-signal reception, but they are more 
complex than those for phone signals. In 
a cw age system, the age voltage must be 
derived from a rectifier isolated from the 
beat oscillator, otherwise the rectified bfo 
voltage will reduce receiver gain even in 
the absence of incoming signals. There¬ 
fore, most amateurs use the audio-gain 
control; but this control has its limita¬ 
tions. 

An audio-gain control is an input 
attenuator. The audio amplifier runs at 
full gain all the time, but its input is 
limited by the audio-gain control. When a 
strong signal is received, the product 
detector may be overloaded because 
audio attenuation occurs after the pro¬ 
duct detector. Clearly, some form of i-f 
gain control is the answer; and for weak- 
signal cw reception, this may be in the 
form of a bias control in the final i-f 
stage. 

Also not to be overlooked is the fact 
that a product detector is a mixer (by 
definition a nonlinear device), and the 
less noise or excess signal presented to it 
the better. The gain of the incoming 


signal, therefore, should be reduced be¬ 
fore the signal reaches the product de¬ 
tector. 

A receiver designed for truly weak- 
signal reception must reduce the strongest 
signal to near zero amplitude while pro¬ 
viding sufficient amplification to obtain 
usable audio response from a weak signal. 

tests 

I ran some tests to determine ways of 
improving signal-to-noise performance. A 
block diagram of the receiver configura¬ 
tion for these tests is shown in fig. 1. 
Note that the rf stage has neither manual 
nor automatic gain control but has re¬ 
generation control available. The buffer 
and 465-kHz i-f have age plus an over¬ 
riding manual control; the main control 
operates on the cathodes of the two 
85-kHz i-f amplifiers, which have no age. 
Two audio filters are also available. 

Five controls are shown. Details of 
each are given together with information 
concerning the 85-kHz channel and the 
audio-output meter. 

control 1. The rf stage is regenerative to 
the point of oscillation at maximum 
setting. At minimum setting regeneration 
ceases, and the amplifier operates at 
normal gain. 

control 2. This control replaces the usual 
rf gain control. It provides cathode-bias 
control for two stages, both of which 
may be controlled by age. Control 2 
normally runs wide open but is adjusted 
to attenuate strong signals. (An rf stage 
and its mixer are seldom overloaded; the 
stages following the first mixer are those 
susceptible to overload.) 

control 3. This control can take the Q 
multiplier into oscillation. The Q multi¬ 
plier is used as a peaking device rather 
than a selectivity control. The 1.5-kHz 
bandwidth of the 85-kHz i-f channel 
provides the i-f selectivity. 

control 4. Cathode bias for the two 
85-kHz i-f stages is controlled by this pot, 
which replaces the usual audio gain con¬ 
trol. 

control 5. This is a 2-pole 3-position 
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switch that enables either one or both 
audio filters. The filters are toroid LC 
tuned circuits, one in the product-de¬ 
tector output and the other in the grid 
circuit of the first audio stage. Resonant 
frequency is 1 kHz, and the filters pro¬ 
vide considerable gain. A suggested 
schematic is shown in fig. 1. 


audio-output meter. The audio-output 
meter is designed for a 600-ohm receiver 
output; zero dB represents 1 mW. The 
lowest-scale reading is -20 dB (10 micro¬ 
watts). The point of zero signal with 
sensitive headphones is about -7 dB. It is 
necessary to calculate responses below 
-20 dB, as we shall see. 



CONTROL 4 CONTROL 5 


fig. 1. Low-noise receiver that produced the test results in table 1. Control functions are described in 
the text. 


85-kHz i-f channel. The input to this 
channel is two cascaded i-f transformers. 
A total of four undercoupled trans¬ 
formers give a bandwidth of about 1.5 
kHz.* The carrier-insertion oscillator is 
variable from 83 to 87 kHz and is 
adjusted to the audio-filter requirement. 


•The 85-kHz i-f strip can be a BC-453 war- 
surplus aircraft receiver (tuning range 190-550 
kHz). The shape factor of this strip is quite 
good: 1.5 kHz at 6 dB down and 6.5 kHz at 
60dB down. It is still available: try G & G Radio 
Electronics Co., 45-47 Warren St., (2nd Floor), 
New York, N. Y. 10007. Price used is $16.95 
complete with tubes. The set can be easily 
transistorized, editor. 
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preparation for tests 

Instead of a signal generator I used a 
live signal via the antenna. The signal 
source was a shielded low-power oscil¬ 
lator located clear of receiver and an¬ 
tenna. The output was adjusted for a 


irrelevant to the tests, but it certainly did 
not exceed 1 microvolt. 

test objectives 

It was desired to start with basic 
adjustments approximating those of an 



fig. 2. Suggested audio filter. LI, L2 may be 88 mH toroids or preferably 300 mH, which have a 
better response curve and higher gain. Cl should be as shown if it is now larger in your receiver. 


signal 10 dB over the basic internal noise 
level. The signal showed no level variation 
at either the S meter or audio output. 

The antenna was arranged so I could 
switch from receive to dummy load to 
compare signal level with noise at each 
setting. Noise via the antenna was not 
taken into account, but on the pre¬ 
liminary test I noted that, in the absence 
of a signal, the noise increased by less 
than 5 dB when changing from dummy 
load to receive. 

basic adjustments 

Age was switched off, and control 2 
was set to maximum. Regeneration was at 
Minimum, the Q multiplier was OFF, and 
both audio filters were OUT. The output 
meter was placed on the scale -20 to +17 
dB, and control 4 was adjusted (dummy¬ 
load position) to give a noise output of 
-10 dB. When switching to receive and 
tuned to the test signal, the output 
increased to zero dB; in fact, the test 
signal was adjusted to produce this level. 

At this point, the receiver compared 
well with an average communications 
receiver. A check over the cw band 
showed a lively response. The test-signal 
level, in microvolts, is not known. It is 


average good receiver. A fade-free signal 
would be available to produce exactly 10 
dB above receiver internal noise. A record 
would be kept of the following effects on 
receiver operation: 

1. Audio filtering. 

2. Regeneration. 

3. Q multiplier. 

4. Combinations of the above. 

test results 

Results of the tests are shown in table 
1. I was surprised by the data even 
though I'd had considerable experience 
with the receiver and knew its capabili¬ 
ties. A study of table 1 leads to the 
following conclusions: 

audio filtering. A 20-dB improvement for 
one audio filter proves that audio filtering 
really reduces noise. The fact that the 
second filter gave only 5 dB additional 
improvement indicates that the filter 
skirt-width doesn't greatly improve after 
the first big bite at the apple. 

regeneration. The 8-dB improvement 
shows that the signal does increase faster 
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than the noise when regeneration is used. 
The increase in sensitivity is worthwhile. 

Q multiplier. This is really a form of 
highly stable i-f regeneration. Selectivity 
measurements have shown that passband 
sharpening is completely nullified if the 
band being sharpened is wider than a 
subsequent channel. The 465-kHz i-f 
channel, even with the Q multiplier in 
use, is wider than that of the 85-kHz 


analysis of test results 

The tests show that improved sensi¬ 
tivity reduces noise because less subse¬ 
quent amplification is required — in other 
words, the gain may be reduced. Also, 
restricting audio bandwidth is of great 
assistance. Moreover, it is clear that a 
multi-tube receiver can be made virtually 
noise-free. The actual amount of noise 
may be estimated from the following 
discussion. 


table 1. Test results using a "live” signal from the antenna. Signal source was an oscillator 


adjusted to produce a signal 10 dB over the 
1 and text for control position. 


rf regeneration 

out 

out 

Q multiplier 

out 

in 

first audio filter 

out 

out 

second audio filter 

out 

out 

noise level (dB) 

-10 

-10 

test signal level 
above noise (dB) 

10 

13 

improvement (dB) 


3 


channel. Nevertheless, the 3-dB improve¬ 
ment is most effective, as shown in the 
next paragraph. 

regeneration + Q multiplier. An improve¬ 
ment of 20 dB is identical to that 
obtained with a single audio filter. The 
difference between the two conditions is 
merely one of bandwidth. However, it is 
desirable to retain this improvement be¬ 
cause it's not always necessary to use 
audio filters. The receiver is invariably 
used with both regeneration and Q multi¬ 
plier at maximum. 

regeneration + Q multiplier + filters. With 
the noise reduction already obtained, it is 
obvious that audio filters would have less 
work available. In fact, the single filter 
now contributes only 7 instead of 20 dB, 
and the second filter adds a mere 3 dB 
improvement. At the same time, the total 
improvement is a very worthwhile 30 dB. 
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basic 

internal 

noise 

level 

of the 

receiver. 

in 

in 

out 

out 

in 

in 

out 

in 

out 

out 

in 

in 

out 

out 

in 

in 

in 

in 

out 

out 

out 

in 

out 

in 

-10 

-20 

-20 

-20 

-20 

-20 

18 

30 

30 

35 

37 

40 

8 

20 

20 

25 

27 

30 


For headphone reception an audio 
output of 100 microwatts is more than 
adequate; 1 to 2 milliwatts will drive a 
speaker for use in a small room. If we 
convert the dB numbers into audio 
power, we obtain a better perspective 
(table 2). 

Working from table 2 and referring to 
table 1, we can back off the gain control 
(in theory) until the test signal is 100 
microwatts (-10 dB) and estimate the 
amount of noise that will be present. At 
the basic setting, with the signal at -10 dB 
instead of zero dB, the noise level will 
still be 10 microwatts — a considerable 
amount. 

For a 20-dB improvement, the noise 
will decrease to 0.1 microwatt, at which 
level it barely intrudes on the ear. For a 
30-dB improvement, the noise will be a 
mere 0.01 microwatt. However, if we 
back off the gain until the signal is 10 
microwatts (-20 dB), the noise will be 



0.01 microwatts for a 20-dB improve¬ 
ment and 0.001 microwatts for a 30-dB 
improvement. 

Until now, we've considered a signal 
which was, basically, only 10 dB above 
the noise — really an SI signal. Let's now 
consider a signal 20 dB above the noise, 
improved 30 dB and reduced to produce 
10 microwatts. The noise is now -70 dB 
or 0.0001 microwatt. 

Now we'll add one point for good 
measure: a 0.1-microwatt signal from a 

table 2. Data for estimating improvement in 
receiver response to noise based on the com¬ 
binations in table 1. 


audio 

meter output power remarks 

(dB) fUW) 


0 

1000 

very strong on headphones 

-10 

100 

strong headphone signal 

-20 

10 

comfortable headphone signal 

-30 

1 

weak headphone signal 

-40 

0.1 

a tolerable noise level 

-50 

0.01 

an excellent noise level 

-60 

0.001 

noise barely noticeable 

-70 

0.0001 

virtually zero noise 


loudspeaker is barely audible at 6 feet, 
but a 10-microwatt signal can be copied 
at 30 feet or more. 

conclusions 

Admittedly the tests involved only 
signal versus internal noise and the results 
will be degraded by external noise. How¬ 
ever, the use of audio filters narrows the 
audio spectrum so that external noise is 
greatly reduced. 

The fact that a triple-conversion re¬ 
ceiver was used is incidental. Communica¬ 
tions receivers have an rf stage, and many 
have a Q Multiplier. Audio filters may be 
used with any receiver that has an audio 
stage. Triple conversion doesn't offer 
much advantage over a double-conversion 
receiver if sharp i-f filtering is available, 
but triple conversion does permit re¬ 
jection of the audio image without filters 
(giving single-signal response); and triple 
conversion permits age voltage generation 
and the use of an S meter at the second 
i-f while bfo/cio injection and gain con¬ 
trol follow the third i-f stage. 


The amount of audio amplification 
provided doesn't appear to affect noise 
too greatly because we seldom use all the 
audio amplification, although we use 
much more on weak signals. Nevertheless, 
we should remember that the audio am¬ 
plifier has little or no internal noise — in 
the sense that noise from audio tubes is 
not amplified to the same extent as that 
from earlier tubes, and there is less 
loading of the product detector where 
adequate audio amplification is available. 

Although 1 to 2 milliwatts of audio 
usually suffices for cw operation, it is 
advisable to consider the potential audio 
outputs available from a sensitive low- 
noise receiver. Based upon an output of 1 
milliwatt for zero-dB, +10 dB is 10 
milliwatts and +30 dB is 1 watt, with +40 
dB increasing to 10 watts! 

Where noise level stands at -20 dB, a 
signal 20 dB above noise is a mere 1 
milliwatt, but at 40 dB above noise we 
have 100 milliwatts. If this is the type of 
output we expect from a 1-microvolt 
input (see table 1) what can we expect 
from a local signal some 60 dB stronger? 
This would be 100 dB above the noise; a 
potential output of one kilowatt of audio 
for -40 dB of noise! To reduce such a 
signal to 1 milliwatt calls for the noise to 
go back to -100 dB; i.e., to one ten- 
millionth of a microwatt. This is the 
measure of gain reduction we need if our 
receiver is really sensitive with low-noise 
response. 

Even a regenerative rf stage will handle 
the 60-dB increase (from say 0.1 micro¬ 
volt to a volt or two); but the age and/or 
rf gain must reduce early amplification 
considerably; and finally we need con¬ 
siderable attenuation later in the receiver. 
We can, however, visualize the amount of 
signal passing through the product 
detector if we rely on an audio-input 
attenuator running almost closed off to 
limit the audio to 1 milliwatt or less, even 
after reducing the rf gain. 

There is nothing more pleasing to the 
cw DX man than a really weak signal 
producing a 1-milliwatt audio signal with 
an absolutely quiet background. 

ham radio 
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low-cost 

220-MHz exciter 


This simple 
crystal-controlled 
exciter for 220-MHz 
provides several watts 
CW output — 
the final stage 
may be modulated 
if desired 
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When an amateur contemplates 220 MHz 
the first thing that enters his mind goes 
something like this, "If I build a decent 
exciter for 220 a lot of hard work and 
time will very likely go down the drain; I 
have a pal with a surplus RDZ and he says 
there's nothing going on up there any¬ 
way." Well, there is activity on 220. And 
the RDZ doesn't have a low-noise 
2N4416 front end. As to the matter of 
the exciter troubles — here is a little gem 
that uses a minimum of components, 
does not have to be neutralized, keys like 
a dream and uses five garden-variety 
tubes. 

The exciter consists of a 6AQ5 oscil¬ 
lator stage, followed by three triplers and 
a 220-MHz power amplifier (fig. 1). I 
chose 6C4s for the first two triplers 
because they are low cost, and RCA rates 
them as 5-watt oscillators at 144 MHz; 
they are extremely efficient at 24 and 72 
MHz. 
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construction 

When you wire the tripler sections you 
will need a small soldering pencil to work 
in the cramped quarters (I used a Weller 


and adjust the L2 tuning slug for maxi¬ 
mum 24-MHz signal indication. Plug in 
the second 6C4 tripler and go through the 
same procedure, tuning for maximum 


V 


8-MHi 


OSCILLATOR 


TRIPLER 1 _ 

6C4 1 

J t 

TRIPLER 


TRIPLER 


CRYSTAL 


6A03 


6 4 

t 

6360 

t 


AMPLIFIER 

6360 


fig. 1 


24 MHt 

Block diagram of the simple 220-MHz exciter. 


WPS). Don't be discouraged by the com¬ 
pactness of the first three stages. Lay in 
the heater and B+ wiring first, then install 
the bypass capacitors. Next install all 
resistors and capacitors. Don't cheat by 
using wire; you will only need the com¬ 
ponent leads. 

When you have the first three stages 
wired, plug in the 6AQ5, a suitable 
8-MHz crystal,’ apply power, set the 
oscillator tuning capacitor half open and 
screw in the LI coil slug until you hear 
the oscillator signal on a general-coverage 
receiver. Now plug in the first 6C4 tripler, 
set the plate-tuning capacitor half open. 

Bottom view of the exciter showing the 
crystal oscillator and 6C4 tripler stages 
to the left; 73- to 22-MHz 6360 tripler is 
to the right. 


9 



photos by M. McConnell 


signal at 73 MHz. These initial settings 
will put you in the ballpark when you are 
ready to line up the last two stages. 

Turn off the power, remove the three 
tubes, and wire the third tripler and final 
power amplifier stages. After checking 
your wiring for errors mount the coils on 
the variable butterfly capacitors. To tune 
up these stages the coils are set on 
frequency by either pinching them shut 
or spreading them apart (with the tuning 
capacitors half open). If you use 222.5 as 
your tuneup frequency the variable ca¬ 
pacitors will cover the entire 220-MHz 
band. 

Do not change the value of the 6360 
screen resistors. With the values shown in 
fig. 2 you will not have to measure plate 
current as power input is within safe 
limits when the circuit is tuned to reso¬ 
nance. In rigs of this type I have always 
preferred to read the grid current of each 
stage except the final power amplifier. If 
you want to put in meters and meter 
switches, fine, but it's certainly not a 
necessity. 

final tuneup 

When tuning up the 6360 power am¬ 
plifier, open the B+ line to both the 
screen and plate. When you have obtained 
maximum possible final grid drive, turn 

•For output on 222.5 MHz, select a 8.240 MHz 
crystal; the first tripler will be at 24.720 MHz 
and second tripler, 74.160 MHz. For 220 MHz 
use a 8.148-MHz crystal; a 8.333-MHz crystal 
will put output at 225 MHz. 
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the power off and reconnect the plate color whatsoever. If one of the tube 

and screen voltage. Apply power again, plates begins to show color turn off the 

tune the plate circuit for maximum power and check your tank-circuit wiring 

220-MHz output, using both the butterfly for symmetry. Make sure the mechanical 



C8,C10,C13 

10.8-pF butterfly (E. F. John¬ 

L5 

5 turns no. 16, 3/8” diameter. 


son 160-211) 


1V4" long 

cu 

5,1-pF butterfly (E. F. John¬ 

L6 

5 turns no. 16, 3/8" diameter. 


son 160-205) 


1-3/4" long 

LI 

16-29 (AH (J. W. Miller 4407) 

L7 

5 turns no. 16, 5/16" diame¬ 
ter 1" long 

L2 

3 (AH (J. W, Miller 4608) 

L8 

IV 2 turns no. 18 enameled, 

L3 

8 turns no. 18 enameled, 5/8" 
diameter, 1/2" long 


closewound, 7/8" diameter 

L4 

7 turns no 18 enameled, 1/2" 
diameter, 3/8" long 




fig. 2. Low-cost 220-MHz exciter uses 8-MHz crystal oscillator, three frequency triplers and power 
output stage. No neutralization is required. 


and series-link capacitors. layout of the 6360 stages is symmetrical; 

Now, turn off the room lights and electrical symmetry will follow. If you 

carefully observe the plates of both 6360 find you must neutralize the 6360 final, 

tubes. There should be absolutely no you did something wrong. 



fig. 3. Layout for the 220-MHz exciter. 
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circuit hints 


The bias on the 6C4 and 6360 control 
grids is provided by drive from the 
previous stage. If drive fails every tube in 



the line will be quickly destroyed. This 
has never happened to me but I'm always 
on the lookout for drive failure. You can 
put a fuse in the B+ line, but if you tune 
slightly off-resonance you'll lose the 
fuse — which can be annoying, and al¬ 
ways happens at the worst possible time. 
Obviously, a separate bias supply is the 
best approach, but this little rig was 
designed for utter simplicity and low 
cost, so none was included. 

If you're a CW man as I am you're all 
set with a few watts out on 220 MHz. If 
you want more power you can build the 
220-MHz power amplifier described in an 
earlier issue of ham radio . 1 

reference 

1. Martin Beck, WB6DJV, "An RF Power Amp¬ 
lifier for 220 MHz," ham radio. January, 1971, 
page 44. 
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Bottom view shows layout of the exciter. 
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| cw audio filter 


This most simple 
of all cw 
audio filters 
series tunes the 
built-in inductance 
of your headphones 


For the simplest possible cw audio filter 
all you have to do is put a capacitor in 
series with your high-impedance head¬ 
phones. Lower impedance headphones 
may require additional inductance, but in 
most cases a series capacitor will resonate 
the headphones to a convenient audio 
frequency. 

I have used this effect for some time, 
and recently set up the test circuit in fig. 
1 to determine the proper capacitance 
values for various types of headphones. I 
used an old Western Electric audio signal 
generator with 600-ohm output into a 
500:3.2-ohm audio transformer. A sensi¬ 
tive vtvm across the headphones measures 
circuit voltage. For low-impedance head¬ 
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phones a surplus 88-mH toroid inductor 
may be switched into the circuit. 

With the headphones connected direct¬ 
ly to the 3.2-ohm winding of the trans¬ 
former the voltage was approximately 
0.22-volt rms. With a series capacitor, and 
the audio generator tuned to the resonant 
frequency, the voltage across the head¬ 
phones increased to as much as 0.7 volt; 
this represents considerable audio gain. 

At frequencies below resonance re¬ 
sponse falls off rapidly due to increasing 
capacitive reactance. Above resonance the 
voltage drops slowly to the 0.22-volt 
level. However, when the 88-mH toroid is 
in the circuit response drops much more 
sharply at frequencies above resonance. 

High-impedance headphones work best 
in this simple circuit. Medium-impedance 
headphones do fairly well, and low- 
impedance headphones (6 to 8 ohms) 
exhibit little, if any, series-resonance. 
You can get an idea of the impedance 
range of your headphones by measuring 
their dc resistance. If the dc resistance is 
1000 ohms or more they can be classified 


88 mH 



fig. 1. Test circuit for checking reso¬ 
nance of series-tuned headphones. 
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table 1. Performance of various headphones 
with series-resonant capacitors. 



peak 

frequency 

capacitor 

peak 

headphones 

(Hz) 

</iF) 

voltage 

Western 

580 

.015 

0.62 V 

Electric 

750 

.01 

0.62 V 

type 194W 

800 

.0075 

0.60 V 

(2000 ohms dc) 

1150 

.005 

0.55 V 

Murdock Signal 

600 

.05 

0.55 V 

Corps type R-14 

700 

.02 

0.50 V 

(1700 ohms dc) 

1000 

.015 

0.65 V 


1200 

.01 

0.68 V 


1350 

.0075 

0.66 V 

Telex 

750* 

.22 

0.37 V 

(225 ohms dc) 

800 

.32 

0.40 V 


900 

.15 

0.40 V 


950 

.22 

0.40 V 


1050* 

.1 

0.40 V 


1150 

.15 

0.40 V 


1300 

.1 

0.37 V 

Murdock type 

750* 

.22 

0.35 V 

P-23 CAATC 

900* 

.22 

0.37 V 

(130 ohms dc) 

1050* 

.15 

0.45 V 


1300* 

.1 

0.45 V 


*88-mH toroid inductor in circuit. Note dual 
resonance of Murdock P-23 headphones with 
0.22-J1F series capacitor. 


as high-impedance types; 150 to 300 
indicates medium 500- to 600-ohms 
impedance. The dc resistance of low- 
impedance headphones will usually be 
much less than 100 ohms. 

Some of the results I obtained are 
shown in table 1. The Western Electric 
194W (antiques) and Murdock Signal 
Corps R-14 headphones are high-impe¬ 
dance types: the Telex and Murdock P-23 
headphones are medium impedance. The 
resonance effect of the 88-mH inductor is 
evident in the two tests made with the 
Telex headphones. 

Since most of the headphones used by 
amateurs were not originally designed for 
flat response one or more peaks usually 
show up as you change the audio signal 
frequency. If the series capacitance is 
chosen carefully the tuned peak can be 
made to coincide with a natural signal 
peak, thereby accentuating the cw filter¬ 
ing effect. 

ham radio 


DIODES 


PIV 

TOP-HAT 
1.5 AMP 

EPOXY 
1.5 AMP 

EPOXY 
3 AMP 

STUD- 
MOUNT 
6 AMP 

50 

.04 

.06 

.12 

.15 

100 

.06 

.08 

.16 

.20 

200 

.08 

.10 

.20 

.25 

400 

.12 

.14 

.28 

.50 

600 

.14 

.16 

.32 

.58 

800 


.20 

.40 

.65 

1000 


.24 

.48 

.75 


CAPACITORS 



Dipped Micas. 500 Volts, 
5% Tolerance. All With 


Full Leads: 



10 

12 

18 


20 

22 

24 


27 

30 

33 


36 

39 

43 

47 

50 

56 

62 

68 

75 

82 

91 

100 

120 

150 

180 

200 

220 

240 

270 

300 

330 

360 

390 

430 

500 

510 

560 

620 


1000 

1500 



Your Choice 16 for $1.00 ppd. 
May Be Mixed. 


RESISTORS 

All Resistors Are One-Half Watt Carbons 
American Made, With Full Leads. Standard in 
Every Way. Some 5%, Some 10%, Some 20%. 


6.8 

2400 

68K 

5.6 

22 

2700 

75K 

9.1 

27 

3300 

100K 

10 

39 

4700 

120K 

22 

82 

5.6K 

180K 


100 

6.2K 

220K 


270 

6.8K 

330K 


330 

8200 

390K 


390 

11K 

470K 


620 

12K 

680K 


750 

18K 

910K 


1000 

22K 

1 Meg. 


1300 

24K 

1.5 Meg. 


1800 

33K 

2.2 Meg. 


2200 

51K 

2.7 Meg. 


Your 

Choice 33 
May Be 

for $1.00 ppc 
Mixed. 


Meg. 



NEW • Panelmount Fuse- 
holder. High Quality 
American Made for 3AG 
Fuses. All Hardware In¬ 
cluded. 3 for $1.00 ppd. 



3000 MFD @ 30 VOLT CAPACITORS 
Size: 1" Diameter x 3" Long. 

75^ each or 3 for $2.00 ppd. 


ITT 

1N4004 

18tf each 

ITT 

1N4007 

28<f each 

JAN 

1N270 

5 for $1.00 ppd. 

Tl 1N914 

16 for $1.00 ppd. 

SEND STAMP FOR BARGAIN LIST 

Pa. Residents add 6% State sales tax 

ALL ITEMS PPD. USA 


m. uiein/chenker 

!> K3DPJ BOX 353-IRWIN, PA. >5642 
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DYCOMM OFFERS MORE WATTS PER 

DYCOMM broadband, no tuning, ready to use boosters can increase your trans¬ 
mitted power up to 45 times. Fully automatic, hands off operation. 

DYCOMM offers a booster for virtually every 2M FM rig. 

DYCOMM boosters are reliable, inexpensive, straight forward, small in size and 
big in performance. 

Over 2,000 satisfied users have NEVER paid a cent for repair; in fact, part of our 
warranty reads; 

... If you ever have a problem with your booster take it to any 
DYCOMM dealer and he will replace it free of charge. If it is out 
of warranty he will give you another booster and we will charge 
for repairs if it seems appropriate . . . 



500C "FM Booster", 4-12W in. 15-30W out 
10W input/output 25W. *59.95 



500E “Brick" or TR22 Booster, one of the 
most popular, your 1-2W HT can push out 
20-25W. $69.95 

500ES “Super Brlck/TR22 Booster”. Now 
you can have from 35-45W for .8-2 watts 
input. Typically 38W output/lW input. 

$99.95 


500D “Block Booster”, 8-12W In, 35-55W out- 
put 16W of drive is FB, this outstanding 
bargain is still only $89.95 



10-0 The ultimate In solid state power 815 
watts input will put out 80W min., 125W 
max. Typically 100W output/lOW input; 
90W min. $185.00 

35-0 Provides 80-110W output for 25-40W 
input, typically 100W output for 35W input. 

$165.00 


All boosters have automatic low insertion loss in/out switching. All operate from 
12-15V DC. Isn't it time you also went DYCOMM? 

They are rugged; built to take vibration, load mismatch and over-voltage. 

To order: See your nearest DYCOMM dealer, if none near you, order direct and 
add $1.55 for shipment. 


For more information, call or write: 

JIM - W4MRI 

948 AVENUE “E” RIVIERA BEACH, FLORIDA 33404 


$ 

$ 

$ 

$ 
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DYCOMM 

SNIFF-IT 


Lets you smell RF with your present multimeter. Gives you relative 
readings from BC to UHF (lmW to 250W). 

Just place SNIFF-IT near the RF source. Where it stops is where the 
trouble is. To tune for maximum power just tune for maximum reading. 

ONLY $5.00 Postpaid 

Guaranteed to work or your money back 


YOU CAN COUNT ON DYCOMM 

With the exciting new PSU-13 Frequency Divider/ 
Prescaler you can extend the range of many 
Frequency Counters to 240 MHz or more! 


The DYCOMM Model PSU13 is a high-sensitivity digital VHF frequency 
divider/prescaler with a divide-by-ten scaling factor. The PSU-13 
operates over a minimum frequency range of 10-240 MHz. Inherently 
sensitive, the PSU-13 will properly operate throughout its frequency 
range with input levels under 500 millivolts, and is guaranteed to 
operate at 180 MHz with an input level of 100 millivolts. 

Complete with self-contained 110 VAC 60 HZ power supply, the PSU-13 
weighs less than 1 y 2 " lbs. Attractively finished in modern flat black 
with white lettering and power cord, the PSU-13 is a natural comple¬ 
ment for any existing frequency counter or communications equipment. 



JUST $89.95 


DYNAMIC COMMUNICATIONS INC. 

948 AVENUE E RIVIERA BEACH. FLORIDA 33404 


305-844-1323 


More Details? CHECK—OFF Page 110 
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’ The most powerful signals under the sun! 


Something special 
for opening night 


The matchless Hy-Gain/Galaxy GT-550A Trans¬ 
ceiver. Treasured by Ham operators throughout 
the world as a true precision instrument. Unriv¬ 
aled for performance, operating flexibility and 
dependability in mobile or fixed operation. 

This is equipment for the truly discriminating 
operator. Rugged, no-nonsense good looks. Hard-, 
working, high performance guts. And the high¬ 
est power output you can lay your hands on... 
550 watts. 

Better drop a few hints. For complete information 
on the Hy-Gain/Galaxy GT-550A Transceiver 
and matching accessories have the XYL write: 


HY-GAIN ELECTRONICS CORPORATION 

P.O. Box 5407-WK • Lincoln, Nebraska 68501 
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direct conversion 
receivers 

Solid-state direct conversion is encourag¬ 
ing receiver construction; simplicity, low 
cost and good performance are its virtues. 
QRP fans are properly enthused because 
these receivers match the size, cost and 
battery-drain limitations of their low- 
power operations. It is not unusual to 
work other hams operating with substan¬ 
tial transmitter power but receiving on a 
small direct-conversion receiver. 

Watch out for considerable commer¬ 
cial activity too; this mode of reception is 
a specialty of the Ten-Tec Company. 
Direct-conversion receivers match and 
often out-perform many of the commer¬ 
cial receivers in the $75 and $175 class, 
especially if these are single-conversion 
types. 


circuits and 
techniques 
ed noli, W3FQJ 


theory of operation 

In a direct-conversion receiver the 
signal is applied directly to the detector 
along with a locally generated carrier of 
similar frequency. The output circuit 
emphasizes the difference-frequency com¬ 
ponents, these being the modulation on 
the incoming signal. A direct conversion 
is made from signal frequency to modu¬ 
lating frequency. A more exact definition 
for a direct-conversion receiver would be 
a receiver that converts directly to the 
modulating frequency by heterodyning. 

The demodulation is handled by a 
product mixer. In the mixing and multi¬ 



fig. 1. Essential details of a direct-conversion receiver. 
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plying of signal and oscillator frequencies 
many frequencies are produced in the 
output. The one of concern is usually the 
difference frequency. When the signal and 
oscillator frequencies are the same, a 
special form of product mixer, the pro¬ 
duct detector, is used. 

Leo Gunther, VK7RG, in the April 
1970 issue of the Australian EEB, states 
it this way, "The oscillator frequency in 
the product mixer need not be the same 


are to be obtained, a low-noise high-gain 
audio amplifier is essential. 

A single-sideband signal is demodu¬ 
lated by tuning the oscillator frequency 
to the absent carrier frequency of the 
incoming signal. A CW signal is demodu¬ 
lated by off-setting the receive oscillator 
frequency from the incoming carrier fre¬ 
quency. A conventional a-m signal is 
demodulated by tuning the oscillator 
frequency to the incoming carrier fre- 



o 


o 


fig. 2. Two schemas for multiband operation of direct-conversion receivers. 


as that of the signal; though it is when 
used as a product detector." 1 

Inasmuch as the product detector 
form of linear mixer produces a family of 
output frequencies, the output circuit 
must include an audio filter that filters 
out undesired components and empha¬ 
sizes the original modulating frequencies. 
Finally, the power level of the demodu¬ 
lated audio must be increased to drive a 
headset or loudspeaker. 

The gain of the receiver is determined 
by the gain of the audio amplifier. If 
good signal-to-noise ratio and sensitivity 



fig. 3. Using heterodyning to obtain 
multiband operation with a direct- 
conversion receiver. 


quency using the same zero-beat tech¬ 
nique used when demodulating an a-m 
signal with a sideband receiver. 

what constitutes good direct-con- 
version practice? 

The conversion should be linear. A 
balanced detector circuit with good linear 
performance over sufficient dynamic 
range is preferred. Hot-carrier diodes with 
their low noise content and low inter¬ 
modulation distortion are popular. The 
field-effect transistor (both dual-gate and 
dual-fet types) is attractive for the same 
reasons. However, as VK7RG points out, 
the low signal levels at which the normal 
product detector operates in a direct- 
conversion receiver is an important factor 
in the low cross modulation performance. 

The usual direct-conversion receiver 
includes no rf stage. None is required 
when the product detector itself has a 
very low noise level. Selectivity is deter¬ 
mined by the output audio filter. Any rf 
stage ahead of the product detector has a 
marginal influence on the overall selec¬ 
tivity. An overpowering local station may 
give some trouble, although its effect is 
likely to be less than in the usual solid- 
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TO AUDIO 
FILTER 


fig. 4. An outboard tuner can be u$ed with a direct-conversion receiver to provide multiband operation. 


state superheterodyne receiver. A nar¬ 
row-band filter is appropriate for CW; 
wider band (300-2500 Hz), for ssb re¬ 
ception. 

Presently the audio filters used in 
direct-conversion receivers are relatively 
simple types. The inclusion of audio 
filters with better shape factors is just a 
matter of time. 

Sensitivity is influenced by the overall 
gain of the audio amplifier and the noise 
content of the detector and audio input 
stage. A low noise fet input stage seems 
expedient not only because of its low 
noise content but also because its high 
impedance permits the design of a more 
simple good-shape audio filter. 

The oscillator must be very stable. 
However, this requirement is now old-hat 
because the same order of stability is 
needed in more conventional sideband 
receivers and in transmit or transceiver 
vfos. 

There are three ways of adding bands 
to a basic single-band direct-conversion 


receiver. The obvious procedure is shown 
in fig. 2. In example A, a multiband 
oscillator is used. You need only to 
switch oscillator frequency and antenna 
input resonance to change bands. An 
alternative to this scheme is to use a 
stable low-frequency oscillator and a 
switchable multiplier chain that generates 
the harmonics needed for operation on 
higher-frequency bands. 

An idea used by C. F. Dorey 2 employs 
a stable vfo and one or more crystal 
oscillators, fig. 3. A mixer selects either 
the sum of difference frequency to obtain 
an appropriate injection frequency for 
the desired receive band. 

The final method, 3 shown in fig. 4, 
changes the direct-conversion receiver 
over to a superhet for reception on other 
bands. In this case individual band con¬ 
verters are placed ahead of the product 
detector. These outboard tuners can con¬ 
sist of a crystal oscillator-mixer combina¬ 
tion or an rf amplifier and mixer- 
oscillator. 


fig. S. Two-phase 
direct-conversion 
receiver. 
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fig. 6. Vector diagrams of two-phase 
direct-conversion receiver signals. 


adjacent channel interference 

The conventional sideband receiver, be 
it used for CW or sideband reception, 
includes a sideband filter that rejects 
carrier and undesired sideband spectra. 
The usual direct-conversion receiver has 
no such facility. If you are tuning in a 
lower sideband signal, an adjacent chan¬ 
nel signal may beat with the oscillator 
frequency to produce audio difference 
components that fall in the upper side¬ 
band spectrum. These will be heard in the 
output. Radio-frequency selectivity is of 
little use in rejecting these opposite-side 
audio images. Good audio filter selec¬ 
tivity is of some help but this can be 
carried to the point at which the desired 
modulation loses intelligibility and/or 
imposes an impractical pinch on oscillator 
stability. 


two-phase direct conversion 

A double-balanced product detector 4,5 
with appropriate phasing can be used 
to cancel out image-side components. 
This adds complexity as shown in fig. 5. 
However, integrated circuits are good 
devices for designing double-balanced 
systems with little increase in weight and 
size. The added stages are worth the 
effort if you strive for performance that 
will match more conventional high- 
quality sideband receivers. 

In the two-phase system the incoming 
signal is applied in phase to both product 
detectors. Oscillator components are 
applied 90° out of phase. The two de¬ 
modulated audio signals are then made 
90° related with an audio phase-shift 
network. Next the two signals are com¬ 
bined prior to application to the main 
audio filter and a follow-up audio ampli¬ 
fier. What happens is shown in the vector 
diagrams of fig. 6. When adjusted for 
upper sideband reception the audio fre¬ 
quency components demodulated from 
one side of carrier frequency are additive. 
Conversely, any audio frequency com¬ 
ponents demodulated from the other 
frequency side of carrier are subtractive. 

Incorporated switching selects either 
upper or lower sideband reception. 
Switching can take place in the combiner 
by a change-over between difference or 
sum operation. Two-phase operation may 
be the next general forward step in 
direct-conversion techniques. 

cw transceive 

Direct conversion is just fine for tran¬ 
sceive operation. One oscillator (crystal. 



OFFSET 

FACILITY 


fig. 7. Transceiving with direct conversion. 
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fig. s. Two popular product detectors. Hayward-Bingham circuit is in (A). Transformers T1 and T2 
are trifilar-wound toroids. Circuit in (B) is used in the Ten-Tec RX10 direct-conversion receiver. 


vxo or vfo) serves both receiver and reception. A correction can be a part of 

transmit modes, fig. 7. There is a slight the transmit-receive switching 6, 7 ' 8 ' 12 

difference between the transmit oscillator in the oscillator circuits. You can then 
frequency and the desired offset fre- adjust the tone of the demodulated CW 

quency operation of the oscillator for CW without changing the frequency of the 



fig. 9. Integrated-circuit product detector uses RCA CA3028A. LI and L2 are mutuai-C coupled toroids. 


november 1971 GB 63 




transmit oscillator. The same preset 
switching arrangement also compensates 
for any change in oscillator frequency 
that may result from loading shifts in 
switching between transmit and receive. 

typical circuits 


uses two broadband trifilar input and 
output windings. Link coupling is used 
between the input of product detector 
and the antenna resonant circuit. 

Other types of low-noise diodes are 
used and perform well. For single-band 


The product detector is the key stage 
of a direct-conversion receiver because of 
its influence on distortion, cross modula¬ 
tion, noise and sensitivity. Low-noise 
devices and a balanced circuit keep noise 
and cross modulation at a low level. If the 
product detector is somewhat less than 
the best it can be preceded by an fet 
amplifier that will improve the signal-to- 



fig. 12. Simple two-diode product 
detector devised by PA0KSB. 



fig. 11. Simple product detector and audio 
filter used in receiver designed by K1BQT. 


noise ratio and, to a limited degree, the 
selectivity as well. 

The two most popular forms of pro¬ 
duct detector are shown in fig. 8. Ex¬ 
ample A is the common balanced-ring 
arrangement using the low-noise hot- 
carrier diodes. 9 This circuit customarily 

fig. 10. Circuit diagram of the 
CA3028A differential-amplifier ic. 



operation a resonant input circuit can 
develop a higher output and improve the 
signal-to-noise ratio. 

The dual-gate mosfet provides a fine 
low-noise and minimum cross modulation 
product detector. The circuit of fig. 8B is 
used in the popular Ten-Tec RX10 
direct-conversion receiver. One gate is for 
signal injection; the second gate, for 
oscillator injection. A switchable resonant 
input circuit permits operation on four 
bands, 15 through 80 meters. A 2-kHz 
audio filter is located between the drain 
and the input to the audio amplifier. 

Low-pass LC audio filters are common 
although simple resistor-capacitor com¬ 
binations are sometimes found. Surplus 
88-mH telephone toroid coils are often 
used in the audio filter, fig. 9. This 
arrangement uses an integrated circuit as 
a product detector. The RCA CA3028A 
integrated circuit is a simple differential 
amplifier with a means of applying an 
oscillator signal to the base of the con¬ 
stant-current emitter-bias circuit of the 
differential pair (fig. 10). Note in fig. 9 
that the incoming signal is applied between 
terminals 1 and 5; the oscillator to 
terminal 7. Demodulated audio is taken 
from pins 6 and 8. 

An fet product detector 10 is shown in 
fig. 11 . The input signal is applied to the 
source; oscillator, to the gate. A simple 
resistor-capacitor filter passes the audio 
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products of the drain circuit to the fet 
audio input state. 

Probably the simplest product de¬ 
tector is that used by PAOKSB,' 1 fig. 12. 
A two-diode balanced mixer is followed 





fig. 13. G3EJF's common-gate fet rf amplifier 
for use with direct-conversion receivers. 


by a resistor-capacitor audio filter and a 
two-stage audio amplifier for headset 
operation. For these simple detectors a 
good low-noise fet input rf stage is a 
definite benefit. A grounded-gate stage 
from G3EJF 7 is shown in fig. 13. 
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ham radio 


24 hour digital clock 



Made in U S A 


ALL SOLID STATE 

INSTRUMENTATION 

QUALITY 


$99.00 


• long-life bright red neon readout 

• flashing bright red neon Station-ldent 

• built-in rechargeable battery for short interval power 
failures 

• standard metal cabinets in choice of black or gold 

• optional wood cabinets in walnut or maple finish 

• 12 hour version also available 


CnPPQ Accuracy: based on the U S power 
0|ICU0 gnd 60 Hz standard of within 3 sec¬ 
onds per year Circuit: TTL logic with conserva¬ 
tively rated components. 15 integrated circuits. 
4 transistors. 7 diodes, fiberglass printed circuit 
board with 2 oz. copper Readout: Neon tubes, 
rated 200,000 hour life (22+ years). Station- 
ldent: Neon light, flashes for a 30-second inter¬ 
val every 10 minutes as a station identification 
call reminder; disable switch provided Power 
requirements: 117 volts 60 Hz. AC. 6 watts Size: 
SV5r‘ W x 3‘ H x 4Vi“ D Weight: 2Vi lbs 


uiarranfv Unconditionally guaranteed for one year 
warranty on a || p ar ^ 5 an d labor under normal use. 


PLEASE SEND ME 
(check one) 

□ 24-hour clock with 
Station-ldent ($99 00) 

□ 12 hour clock without 
Station-ldent ($93 00) 

□ Free Literature 

PLEASE PRINT 

name 

street 

city_ 


PAYMENT BY (check one) 

□ Check or money order 

□ BankAmericard 

Card 8 _ 

Signature_ 


(check one) 

Standard metal cabinet 
(no extra charge) 

□ black □ gold 
Optional wood cabinet 

(Add $9 00 to clock price) 

□ walnut □ maple 


zip_ 

□ COD (Send $20 00 
with order) 

□ Master Charge 


All postage prepaid except COD. 
Ohio residents add 4V5% sales tax. 


AERO-METRIC GENERAL INC. 

155 FRANKLIN STREET 
DAYTON. OHIO 45402 
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component marking 

There are several types of typing cor¬ 
rection tape that are ideally suited for 
marking printed-circuit boards, transistors 
and other components. I use the type 
that is about 1-inch wide and comes in a 
dispenser (Sterling Type-White or Dixon 
Taperaser). Place the correction tape over 
the surface to be marked and letter 
directly on the back of the tape. For best 
results use a sharp pencil or bail-point 
pen. The white correction-tape pigment is 
transferred easily and legibly. 

Because of the stark whiteness of the 
pigment, readability is excellent, even on 
light-colored printed-circuit boards. To 
protect the letters dab a little lacquer or 
synthetic varnish over the lettering. The 
white pigment is not especially solvent in 
lacquer-based materials, but it does have a 
tendency to smear a little. 

W. H. Fishback, W1JE 


calibrator crystals 

In recent years there have been many 
items published on the subject of im¬ 
proving the accuracy and reliability of 
receiver crystal calibrators. Some hams 
have provided external transistor oscil¬ 
lators, thus tending to limit the tempera¬ 
ture range of the unit compared with one 
exposed to tube heat. Others have gone 
to external oven-controlled crystals. 


tebook 

There remains much interest in improving 
the internal calibrator, hopefully without 
modifying the receiver. 

The performance of the trimming 
capacitor in the receiver can be improved 
by adding parallel and series N750 and 
npo capacitors to restrict the trimmer 
range and to obtain better temperature 
compensation. 

There has been little comment, if any, 
upon the simple approach — replacing the 
internal calibrator crystal with a better 
one. 

Herb Blasier, W6EF, points out that 
the usual receiver has an inexpensive 
E-cut 100-kHz crystal, but this cut has a 
very small range of temperatures for 
which it has minimum drift. This crystal 
may be replaced with a DT-cut crystal for 
100 kHz, or for 1 MHz. The DT cut has a 
long, flat curve, and is little affected by 
reasonable changes in operating tempera¬ 
tures. For 50 kHz, a useful frequency for 
calibrators, the NT cut is desirable. 

Bill Conklin, K6KA 

low-value 
voltage source 

Although zener diodes are available in 
a wide veriety of voltages, values below 
about three volts are not as common as 
other values. Such regulating voltages are 
sometimes needed and can be built from 
only a few discrete components. The 
circuit in fig. IB is a transistorized equiv¬ 
alent of a zener diode. The breakdown 
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voltage is adjusted by resistor R2. This 
circuit has been used to obtain regulating 
voltages from less than 1 volt up to 10 
volts. 

Circuit operation is quite simple. When 
the voltage across R1 reaches approxi¬ 
mately 0.5 volts, Q1 begins to conduct, 
causing Q2 to conduct. Q2 draws only 
enough current through load resistor R L 
to maintain conduction in both Q1 and 
Q2. This voltage is the breakdown voltage 
V^- If the supply voltage is increased Q2 
will conduct more current but will be 
maintained. 




fig. 1. Circuit in (B) is transistor equiva¬ 
lent of circuit in (A). Output voltage can 
be adjusted from less than 1 volt up to 
10 volts. 


The regulating voltage, V z , is the 
equal to: 

V:=o,,ni^, 


The value of the load resistor R L is 
determined as in the conventional zener- 
diode circuit in fig. 1A 

R. ■ v s - . M i 


where I is the current through zener and 
the load. 

This circuit can be used in almost any 
application that a regular zener diode can 
be used, but it has one advantage that can 
often be very useful to the experi¬ 
menter — the regulating voltage can be 
adjusted to precisely the required value. 

Transistors Q1 and Q2 should be 
low-leakage silicon transistors. The power 
rating of Q2 determines the power rating 


of the equivalent zener. Another ad¬ 
vantage now becomes apparent: an ex¬ 
pensive high-power zener diode can be 
replaced if an appropriate power tran¬ 
sistor (low cost) is used for Q2! 

James McAlister, WA5EKA 


hot wire stripper 

The wire strippers shown in the photo¬ 
graphs permit consistently better stripped 
wires when building electronic equip¬ 
ment. I use two different versions with 
great success. Both use a hot knife edge 
to melt the insulation in a thin line 
around the wire, permitting clean removal 
of insulation without damage to the 
conductor. Cut strands or nicks are com¬ 
pletely eliminated. The stripper can be 
used on various sizes of solid conductors, 
stranded wire or coaxial cable. It is 
especially useful on very small gauge 
stranded wire. On coaxial cable clean cuts 
can be made through the outer jacket 
and, after moving the braid out of the 
way, through the insulation around the 
center conductor. 



Hot-wire strippers and samples of 
stripped wire and cable. 


november 1971 □ 67 



For the first version of the hot wire 
stripper remove the screw from a Mueller 
battery clip, flatten this end and file to a 
dull knife edge. Clip to the tip of a 
soldering iron (100 watts or less) and 
when the edge is hot enough to melt the 
plastic insulation the stripper is ready for 
use. Place the knife edge against the 
insulation and rotate the wire between 
your fingers until a clean cut is made to 
the conductor. The insulation will slide 
off cleanly. 



Wire stripper with gauge installed on 
37-watt Ungar soldering iron. 


The second version, for use with a 
37-watt Ungar soldering iron, has a built- 
in stop to gauge the length of insulation 
to be stripped off the wire. The dimen¬ 
sions are not critical, and materials used 
are available from scrap. The stripper 
shown in the photograph was made from 
a steel metal strap used for banding 
cardboard cartons. It is .010-inch thick 
and % inch wide, bent around a nail to 
the shape shown in the photograph. Both 
ends are filed to a dull knife edge. The 
stop should extend about 1/8-inch 
beyond the other knife edge to permit 
insulation of any length to be stripped. 
To use this feature place the end of the 
wire against the stop and rotate the wire 
between your fingers until a clean cut is 
made. When stripping thick insulation or 
on coax cable, using either stripper, roll 
the cable on your bench with a small 
amount of pressure on the stripper. 

Carl Yeager, W8DWT 


cleaning tape heads 

Sound recorders are used widely by 
amateurs, many of whom are not expe¬ 
rienced audiophiles. After awhile, a 
recorder may fail to record at a suitably 
high level until the recording and erase 
heads are cleaned. In my case, I had 
purchased a bottle of cleaner, and also 
tried rubbing alcohol which did not 
correct the loss of recording volume. 

One salesman said later that it was 
necessary to use an almost pure alcohol, 
not a 70% rubbing alcohol. The instruc¬ 
tion book recommended using carbon 
tetrachloride, which has some serious 
toxic effects if much is used in a closed 
space and is impossible to buy in 
some states. However, in checking with 
users of commercial recorders and com¬ 
puters, it was found that Ampex No. 
087-007 head cleaner consists of another 
somewhat toxic material, less than 11 
percent Trichlorethane. A little of this on 
a Q-tip quickly corrected the recording 
volume. 

Bill Conklin, K6KA 

dual-voltage 
power supply 

Many home construction projects in¬ 
volving the use of transistors call for a 
9-volt power supply. Once in a while you 
may want a bit higher voltage, say 18 
volts. Here's a circuit for getting either of 
those two voltages from a power supply 
using a transformer with a 6.3-volt ac 



secondary, the size that lives in almost 
every junkbox. The wiring diagram in fig. 
2 tells about all that can be said. The 
transformer, rectifiers and capacitors are 
those that are available. The spdt switch 
selects either of the two available volt¬ 
ages. 

Carl Drumeller, W5JJ 
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NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES, crammed with Gov't Surplus Electronic Gear - iht Kg^wi 
Borpoin friys In America I It will pay you to I ccun oficl 
for your copy - Refunded with your fin* * order. - ' 


R48/TRC-8 UHF FM RECEIVER 230 to 250 Me. Variable 

tuning, one band. 115'230 V 60 cy. Complete with speaker, phone 
|ock, squelch circuit 2-1/2" meter for circuit test- — 

ing; includes 15 tubes: 8/6AG7, 9002, 5U4, 6V6, i — ^3 

VR-150, 6N7, 6SN7, 6AL7. Size 20 * 19 x 16". I 

new*" 75 lb * . $44JO 

TV-10 UHF TRANSVERTER 2ev DC 

Made by Aircraft Radio Corp. Couples UHF Ant- 

enno to VHf transmitter and VMF receiver. Uses 

6 tubes: 4/5763 and 2/6201. Includes 8 crystals |V 

ranging from 233.8 Me to 257.8 Me. Size: 1 lx 

4-l/2x4-5/8". Wt 5-1/2 lbs. 4ffSH| 

LIKE NEW, with tubes and crystals.$9.95 — * 


R-20 RECEIVER 

Mode by Aircraft Rodio Corp, works on 28 V, in¬ 
dues 4 tubes: 2/12 A W6, 12AX7, 12AT7. Size: 
6-l/2x4-1/2x4-5/8". 

LIKE NEW. $7.50 

HANDMIKE 

Rugged, heavy-duty carbon hondmike with press- 
to-talk switch. Equipped with 4—ft cord & phone 
plug. SPECIAL 

NEW, box ad.Each $1.88 2 lot S3. 25 


2" DC VOLTMETER 

Mounts in 2-1/8" hole. Flange diameter 2-5/8" 
Two scales: 0-15 and 0-600. Calibrated for use 
on steel ponel. Standard brood. SPECIAL 

NEW, boxed.Each S1.75 2 for S3.00 


BC-733 RECEIVER Receives radio signals 
being transmitted by US satellite on approx. 108 
Me. AM, crystal-controlled on 6 preset frerp. in 
108.3 to 110.3 Me range. Operates on 12/24 V 
DC & 220 VDC 80 Mo. Complete with 10 tubes. 

Can be converted to FM Receiver 

80 to 108 Me. Exc.Used. $5.95 

8C-732A Control Box for above, NEW... 1.75 

T —41 / APS - 18 TRANSMITTER 

ANTENNA UNI designed for 115 V 800 to 
1400 cps. Tubes included ore two 15E and one 
15R. Complete with shock mounts 
ond blower motor.7x8kl8", NEW.... (8.95 

BC-223AX TRANSMITTER 25 Watt, CW, MCW, 
Voice, Crystol control on 4 pre-selected channels, 
range 2000 to 5200 Kc by use of 3 plugin units, 
included. Complete. 

BRAND NEW. $27.50 

APN-1 FM TRANSCEIVER 400-450 Me. Freq. 

modulated by moving coil transducer. Easily con- ' 
verted for radio control or 70 cms. Complete with 
14 tubes, dyn. 

BRAND NCW. . $9.95 1 


IP-69A/ALA-2 INDICATOR 3" .cop.. 

Front ponel controls: Vertical Pos./horizontal pot. 
intensity, focus, gain, width, center freq. Pan. 
Operates on 115 V 380 to 1000 cps. 

Complete with tubes. LIKE NEW.$2730 

TG-5B TELEGRAPH SET for code commun¬ 
ications or code practice. Portable, with hinged 
lid. Two or more units operate up to 25 miles o- 
part. Bell call system, 1000 cycle howler, key, 
headpiece,canvas case,book. 

Six. 5-1/2x5-1/2x10-. NEV.. $8.95 

TELEPHONE TYPE RELAY I 

Made by J.H.Bunnell, has adjustable 
sensitivity. 150 ahm coll. NEW. $3.45 


0 


17 

-jfci 


AN/APR • 4Y FM A AM RECEIVER "FB" for Satellite Trocklngl 

High precision lab instrument, for monitoring ond 
measuring frequency ond relative signol strength, 

38 to 4000 Me. in S tuning ronges. For 110 v 60 cy- 
cle AC. Built-in power supply. Original circuit 

diogrom included. Checked out, M 

fetacl. LIKE NEW. $88.50 

All tuning units ovoiloble for above. P.U.R. 


BC-645 TRANSCEIVER 15 tubes, 435 to 500 Me. 

Easily adopted for 2 way voice or code on Horn, 

Mobile, Television Experimental, and Citizens Lc JL 

Bonds. With tubes, lew power triply 

in factory carton, BRAND NEW.$1 O . V5 

TRANSMITTER has 4 tubes: WE-316A, 2-6F6, 7F7 
RECEIVER ha 11 tubes: 2-955, 4-7H7, 2-7E6, 3-7F7 
RECEIVER I.F.: 40 Megacycles 
SIZE: 10-1/2" x 13-1/2" x 4-1/2". Shpg wt 25 lbs. 


SPECIAL PACKAGE OFFER: BC-645 Transceiver, Dynamo for ond all 
accessories. Including mounting, UHF Antenna Assemblies, control bo* 
complete set of connectors ond plugs. 


HEADSET Low impedonce. With lorge chomois star cushions. 
4—ft cord and plug. Reg. 112.50. Our Special Price $2.95 

Lets ear cushions.SI.95 

High impedonce odaptor for above... $ .69 


SCR-274 N, ARC 5 COMMAND SET HQ! 

Prep. CM. Like 

r Type Us*S Sew 

nrcrivres. ComplM* wish Tubes 


6 - 9.1 Me 
1.5 - 3 Me 


4 - 5.3 Me 
5.3 -7 Me 


• •• R-25 . — 

Comslrlr wits* Tubes 

. . BC-457 . S8.95 

... BC-458. $8.95 . 


TG-34A CODE KEYER, self-contained, automatic 
reproduces code practice signals from paper tope. 

5 to 12 WPM Built-in speaker, frond new with tech 

monual. tokeup reel and AC line cord. ... $24.! 
Code practice topes for cbove P.U.R. 


BC-1206-C RECEIVER Aircraft Beacon R.- 
ceiver 200 ta 400 Kc. Operates from 24V DC I.5A. 

Continuous tuning, vol control, on-off switch and f !Q4y 
phone jock. Very sensitive. Compact. ^L^s-dS 

Complete with tubes, NEW..,.. . $12.50 

BC-604 FM TRANSMITTER 30 lo 27.9 Me. 

Output appro* 30 watts. 10 crystal controlled ]' ^ ' 

channels. Complete with tubes. 

new .$12 .50_ 

ARC-HI IA Mod.m 0-5 IUx.lv.> 190 - 550 Kl».510 95 

ARC-R22 540 - 1600 Khz Receiver with tuning graph ..$15 95 

R-4/ARR-2 Receiver 234-258 Mh«, 11 tubes, NEW. $8 95 


BC-605 INTERPHONE AMPLIFIER, NEW $3.45EXC.USED.... S1.95 

TELEPHONE HANDSET, W.E. type.LIKE NEW $2.95 

SCR-522 TRANSMITTER-RECEIVER, with 18 tubes. LIKE NEWS32.50 


AM-300/A1C PUSHPUIL AMPLIFIER 

4-tube PP power amplifier with dynomotor, works on 
28 VDC. Automatic gain control. 

Sbpg wt 15 lbs. LIKE NEW. $3.95 


DUAL AMPLIFIER has two Input circuits eoch 
feeding a single 6SN7GT twin triode amplifier. ^ MB 
Complete with 115V 60 cy. power supply r 

tiling 6X5GT r.ctifiw. NEW. $5.95 ' •*>- 


AM-26/AIC PHASE INVERTER AMP. _ 

4 -tube pushpull power amplifier. Carbon mike 

input,hi-lo Imp. output. Works on 24VDC. Eos- f ' * | 

11 y converted to dandy 9-watt amplifier. Complete 
with tubes ond dynomotor 

LIKE NEW . $5.95 

WILLARD 2-VOLT STORAGE BAnERY 

Rated at 20 Amp.-Hours. Model 20-2. Rechorgeoble. | j 

Compoct nonspill construction. Lightweight polysty- 
rene container, &i4x5 1/2". Shipped dry, uses standard 

electrolyte. Shipping Weight 3 lbs. NlW, eoch..... $3.79 



TTHMS: 2S| I)i-|nmU with order. balance C.O.U. -or- HemllUuscr In lull. 

Minimum order |i.OO K.O. B. NYC. aiub|ecl U> prior psIv and prlcr change 

G&G RADIO ELECTRONICS COMPANY 

45-47 Worn Si. (2nd FI) N.w YoA. N.Y 10007 PH 212-267-4605 
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The Linear Amplifier with 

POWER a-PLEIMTY 


Available at your local distributor. 


GOES ALL-OUT 
to get you way out. 


including 
Power Supply 


Model L4B 

Amateur Net: 


s 825 00 






e Frequency coverage: Tuned 
lor Ham bands 80 thru 10 me¬ 
ters. (All trequencles 3.5 to 30 
MHz with returning ot Input 
coils.) e 2000 Watts PEP-SSB; 
1000 Watts AM, CW. RTTY 


e Class B Grounded-Grid — two 3-500Z Tubes e Broad Band 
Tuned-Input tor low distortion, high efficiency e RF Negative 
Feedback e Transmitting AGC for higher audio level without 
clipping e Directional Watt-meter measures forward and re¬ 
flected power e Two Tautband Suspension Meters e Plate 
Current Meter time constant meets FCC Regulations e Quiet 
Blower e L-4B 13 n /r» w W, 7%"H 14V,»"D. Wt: 32 lbs. e 
Solid State Power Supply: 6y«"W, 7%"H, 11 "D; WL: 43 lbs. 


R. L. DRAKE COMPANY 



540 Richard Street 
Miamisburg, Ohio 45342 


FOR THE MAN WHO TAKES CW SERIOUSLY. 



model KB-1 • $265 net 


FOR YOU. ONLY THE BEST WILL DO. 

YOUR TRAFFIC. YOUR QSO'S MUST BE 
PERFECT. THIS IS THE KEYER WHICH WILL 
DO IT FOR YOU. PERFECT LETTERS AND SPACES. 

ALL AUTOMATICALLY 12-72 WPM KEYS POSITIVE OR 
NEGATIVE LOADS. BUILT-IN MONITOR OSC/AMP FOR 
SPEAKER WEIGHT CONTROL TO SUIT YOUR PREFERENCE. 
ONE-YEAR PICKERING WARRANTY. 


REAO THE QST WRITEUP ON THE KB-1 IN THE AUGUST. 
1970 ISSUE. THEN SEND FOR OUR ILLUSTRATED BRO 
CHURE ON THE KB-1. 


TO ORDER, SEE YOUR AMATEUR EQUIPMENT DEALER. 
OR ORDER DIRECT FROM FACTORY YOU MAY USE 
YOUR MASTERCHARGE OR BANKAMERICARO SIMPLY 
GIVE US YOUR ACCOUNT NUMBER 

YOUR CW SENDING DESERVES THE BEST 
ORDER YOUR KB1 NOW! 


PICKERING RADIO CO. 
Post Office Box 244 
Portsmouth, R.l. 02871 


na 
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2 meter FM 
Mobility at 
unheard-of M 
Savings 


A VCOM 

FM-201 41 

SOLID STATE 
TRANSMITTER ™ 
MODULE 

Starts You on Your Way! 

Only $/jQ.95 COMPLETE-Not a 


Kit 90-Day Warranty 


• Ideal for Repeater use! Just add ant., 
mike, Xtal and 12-16 volts DC. 

• Cut Transceiver cost as much as 50%. 

Add police band receiver to AVCOM FM-201 
Transmitter. Your rig can cost under 

$100 while others are priced up to $250. 

• Already have a 2 Meter FM rig? Increase 
your fun, save installations and removals 
of your high priced mobile rig with a 
low-cost second rig. 

• Walkie-Talkie compactness — glass epoxy 
printed circuit board is only 3" x 3Vi''. 


SPECIFICATIONS: 

Mike Pre-Amp: high impedance 
input, integrated circuit. 
Operates anywhere between 12 
and 16 volts DC. 

4.0 kHZ frequency deviation 
typical. 1-Watt DC input to 
final transistor 


Order Your FM-201 Transmitter Module Today! 

Ask about the AVCOM 10-Watt POWER Amplifier Module! 


AVCOM , Inc . 

P.0 BOX 29153 COLUMBUS. OHIO 43229 


More Details? CHECK-OFF Page 110 
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limit yourself 
with high power. 

Low power, Power-Mite transceivers have 
the go-anywhere, solid-state ruggedness that 
challenges you to work the world. From 
anywhere in the world. With only an antenna, 
key, headphones and a lantern battery to 
carry along. That’s portability. It can put 
unlimited adventure into amateur radio. 

For complete details on portable Power-Mites, 
priced from $54.95, send coupon to: Dept. R1 


Wired, ready-to-operate, low 
power band-switching package 
with flywheel tuning and slide- 
rule dial. Includes Synchrodyne 
direct conversion receiver and 
solid-state CW transmitter. Drift is 
less than 100 Hz. Adequate sen¬ 
sitivity even for "down under" DX 
signals. Selectivity is 2 KHz. 
Built-in side tone, receiver muting. 


TEN-TEC, INC 

SEVIERVIllE, TENNESSEE 37862 


Name. 


Address. 


City.State.. 


BARRY 


PAYS CASH for your unused equipment, tubes, components, semi¬ 
conductors, etc. Send your list today for a fast cash offer. 
512 BROADWAY NEW YORK t NEW YORK 10012 212-WA-5-7000 


DRAKE 

2 METER FM TRANSCEIVER. 

12 channels. Mobile or base. 
With mike, mount, cords, ant, 
crystals for 2 channels. 

ML-2.$329.95 

2 METER FM PORTABLE. 

6 channels. Less than 4 lbs. 
inc. battery. With case, mike, 
cord, nickel-cadmium battery, 
crystals for 3 channels. 

TR-22.$199.95 

R F WATTMETERS. 

Read forward or ref I'd power. 
1.8-54 mHz Model W-4 $61.95 

20-200 mHz Model WV-4 $73.50 
SRR-11 LO-FREQ. RCVR. Covers 
14 to 600 mHz. 115 VAC. Dim: 
about 24"Wx 12”Hx 12"D. Govt, 
cost about $2000. FOB Ceorgia 
Good used condition $175.00 
CABINET RACKS . For 19" wide 
panels. 18" deep, 84" high 
overall.Good used cond.$55.00 


TEN-TEC 

FIVE WATT TRANSCEIVER. 

40-20 mtr. Break-in keying. 
12 VDC operation. 

PM3A.$79.95 

HAM HAND RECEIVER. 

80, 40, 20, 15 meters. Direct 
conversion. 115 VAC. 

RX10.$59.95 

DUAL PADDLE KEYER. 

6-60 WPM. Monitor side tone. 
115 VAC operation. 

KR20.$59.95 

SIGNALIZERS. 

Audio and spkr system for all 
receivers. Equalizes signal 
levels. 

S20.$39.95 

Same, with built-in CW filter 

S30.$49.94 

PAMOTOR. Finest non-plastic, 
muffin-like axial fan. 117 V 
50/60 Hz. Brand new, boxed. 
4500/A $14.95 


DYCOMM 

2 METER FM AMPLIFIERS. 

BRICK BOOSTER. 

15-30 VI out from 1-3.5 W in. 

I01-500E.$69.95 

BLOCK BOOSTER. 

30-50 W out from 8-15 W in. 

101-500D.$89.95 

POWER BOOSTER. 

100 W out from 10 W in. 

10-0.$185.00 

PRE-SCALER. (10-240 mHz.) 
Divides by ten. Usable with 
almost any counter. 

PSU-13.$89.95 

1NBUSTRIA L TRANSFORMER CORP. 
OIL-FILLED PLATE TRANSFORMER. 
Sec 6336 VCT @ 500mA. 110/220 

Pri. App 120 lbs.$75.00 

FINEST QUALITY H00KJP WIRE. 
20 or 22 gauge. White with 
standard color tracers. Give 
size and length when ordering 
1000 FT.$6.50 100 FT.$1.50 


BARRY 512 Broadway 


NY, NY 10012 


212 WA S 7000 


ELECTRONICS 
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for the 

experimenter! 

INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 



1. MXX-1 TRANSISTOR RF MIXER 
A single tuned circuit intended for signal 
conversion in the 3 to 170 MHz rango. 
Harmonics of the OX oscillator are used for 
injection in the 60 to 170 MHz range 

Lo Kit 3 to 20 MHz, Hi Kit 20 to 170 MHz 
(Specify when ordering).. . 13.50 

2. SAX-1 TRANSISTOR RF AMP 

A small signal amplifier to drive MXX-1 
mixer Single tuned input and link output. 
Lo Kit 3 to 20 MHz. Hi Kit 20 to 170 MHz 
(Specify when ordering) $3.50 

3. PAX-1 TRANSISTOR RF 
POWER AMP 

A single tuned output amplifier designed to 
follow the OX oscillator. Outputs up to 
200 mw. depending on the frequency and 
voltage Amplifier can be amplitude 
modulated. Frequency 3.000 
to 30,000 KHz $3.75 

4. BAX-1 BROADBAND AMP 

General purpose unit which may be used 
as a tuned or untuned amplifier in RF and 
audio applications 20 Hz to 150 MHz 
Provides 6 to 30 db gain. Ideal for SWL, 
Experimenter or Amateur. $3.75 

5. OX OSCILLATOR 

Crystal controlled transistor type. Lo Kit 
3.000 to 19.999 KHz. Hi Kit 20,000 to 60.000 
KHz. (Specify when ordering) $2.95 

6. TYPE EX CRYSTAL 

Available from 3.000 to 60.000 KHz 
Supplied only in HC 6/U holder. Calibration 
is - .02% when operated in International 
OX circuit or its equivalent. 

(Specify frequency) . $3.95 


tor the 

cMiMercial user 

INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available Irom 70 KHz 
to 160 MHz in a wide variety ol holders 
Crystals for use In military equipment can be 
supplied to meet specifications MIL-C-3098E 

(GP) (or "General Purpose" applications 
CRYSTAL jcsj lor "Commercial Standard" 

TYPES: (HA) lor “High Accuracy” close temperature 

tolerance requirements. 



WRITE FOR CATALOG. 



CRYSTAL MFC. CO, IMC. 

.0 NO LEE • OK LA CITY OHIA 73.03 
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V We can supply crystals 
from 2KHz to 80 MHi in 
many types of holders. 
SPECIALS 


• Linear permeability tuned VFO with 1 kc dial divisions 
VFO and crystal frequencies pre-mixed for all-band sta¬ 
bility • Covers ham bands 80. 40. 20. 15 meters completely 
and 28 5 to 29 0 Me of 10 meters with crystals furnished 

• Any ten 500 kc ranges between 1.5 and 30 Me can be 

covered with accessory crystals for 160 meters. MARS. etc. 
(5 0-6 0 Me not recommended) • Four bandwidths of selec¬ 
tivity, 0 4 kc. 12 kc. 2 4 kc and 4 8 kc • Passband tuning 
gives sideband selection, without rotuning • Noise blanker 
that works on CW, SSB. and AM is built-in e Notch filter 
and 25 Kc crystal calibrator are built-in • Product detector 
for SSB/CW. diode detector for AM • Crystal Lattice Filter 
gives superior cross modulation and overload characteris¬ 
tics • Solid State Permeability Tuned VFO e 10 tubes. 10 
transistors. 17 diodes and 2 integrated circuits e AVC for 
SSB or high-speed break-in CW e Excellent Overload and 
Cross Modulation characteristics e Dimensions: 5 '/j"H, 
10V«~W. 12 , /4"D. Wt.: 16 lbs. S>4"75 □□ 


• Covers ham bands 80. 40. 20. 15 meters completely and 
28.5 to 29 0 Me of 10 meters with crystals furnished; MARS 
and other frequencies with accessory crystals, except 2.3- 
3, 5-6, 10.5-12 Me. e Upper and Lower Sideband on all 
frequencies • Automatic Transmit Receive Switching on 
CW (semi break-in) e Controlled Carrier Modulation for 
AM is completely compatible with SSB linear amplifiers 

• VOX or PTT on SSB and AM built-in • Adjustable Pi- 
Network Output e Two 8-pole Crystal-Lattice Filters for 
sideband selection. 2 4 kc bandwidth e Transmitting AGC 
prevents flat topping • Shaped Grid Block Keying with 
side tone output • 200 Watts PEP Input on SSB— 200 watts 
input CW e Meter indicates plate current and relative out¬ 
put e Compact size; rugged construction e Solid State 
Permeability Tuned VFO with 1 kc divisions e Solid State 
HF Crystal Oscillator e 11 Tubes, 3 Transistors and 12 
diodes e Dimensions: 5'/a"H, 10 i /i"W, 12'/«' , D. Wt.: 14 lbs. 

$49500 


R. L. DRAKE COMPANY • 540 RICHARD STREET • MIAMISBURG OHIO 45342 


NEED CRYSTALS? 


We haw in stock over tl» million crystals vrtiich 
include types CR1A/AR. FT243. FT241, MC7. MC6/U. 
HC13/U, HC25/U. HC18/U. etc Send 10«* (or our 
1971 catalog with oscillator circuits, listing thousands 
of (requeueirs in slock lot -mmediate delivery (Add 
10c per crystal to above prices (or shipment 1st class 
mail; 15c each tor air mail.) 

Special Quantity Prices to 
Jobbers and Dealers. 

ORDER DIRECT 
with check or money order 
to 

2400H Crystal Drive 
Fort Myers. Florida 33901 


R-4B RECEIVER 


LI l\l E — Superior performance 


Color TV crystal (3579, 545KHr> mire leads 
100 KH{ frequency standard crystal (HC 13/U) 
1000 KHi frequency standard (HC6/U) 

Any CB crystal, trans. or ret 
(eicept synthesiter crystals) 

Any amateur band crystal in FT-243 holders 
(eicept 80-160 meters) 

80 meter crystals in FT-243 holders 


Versatility... 
Accuracy... 
Dependability 


Use VFO of either 
R-4B or T-4XB for 
transceiving or 
separately. 


T-4XB TRANSMITTER 


SI 60 
4 50 
4 50 
250 


250 


b 


radio amateur 


GET YOUR NEW 
ISSUES NOW! 

Over 285,000 QTHs in 
the U.S. edition $8.95 
V Over 165.000 QTHs in 
\ the DX edition $6.95 

\ NEW EDITION EVERY: 
MARCH 1 - SEPT 1 
JUNE 1 - DEC 1 


These valuable EXTRA features included in both editions 

• QSL Managers Around the • Prefixes by Countries! 
World! • Zips on all QTH’s! 


World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs* License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Zips on all QTH’s! 

• A R.R.l. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 


See your favorite dealer or order direct (add 25C for mailing 
in U.S Possessions & Canada Elsewhere add 50C> 


RADIO AMATEURI 


wane roe 


fR£t 


BR0CR 


UaSA! 


925 Sherwood Drive 
Lake Bluff. Ill 60044 
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the most powerful signals under the sun! I 

•r 400 ROTO-BRAKE 


Up to 10 Times the 
mechanical and 
braking capability 
of any rotator on 
the market! 


Handles large beams and stacked arrays with ease 
Delivers over 4.000 IN/LBS of starting and rotating torque 
Gear train protected by husky cast aluminum housing 

Solenoid operator brake adjusted to slip at 5,000 IN/LBS to prevent damage 
Extra heavy duty machined steel gears for maximum strength 
Handsome control unit features sweep pointer over choice of three great 
circle maps or compass rose 

Select desired position and rotator's logic circuit brings into desired position 
Capacitor start for high torque 
Operates off 110VAC 60 cycle power source 
No blind spots —moves 380 

Antenna automatically moves to position when control is activated 

Heavy duty mast clamp takes up to 3" O.D. mast 

Mounts to standard tower plate with min. of 10" tower leg spacing 

Mounting kits available for poles or small towers 

Universal tower mount available 

Temperature range—30’ F to 120° F 

Permanently lubricated 

Requires one 5 wire cable 

Cable available from Hy-Gain 412 


Buy a 400 ROTO-BRAKE from the best distributor under the 
sun-the one who stocks Hy-Gain! 


Model No. 400 


Suggested retail price $189.95 


HY-GAIN ELECTRONICS CORPORATION 

P O Box 5407-WK. Lincoln. Nebraska 68505 


More Details? CHECK-OFF Page 110 


november 1971 




power supplies 



The Scrubber is a solid-state aid to 
noise-free CW reception. It also serves as a 
station speaker and code practice oscil¬ 
lator. The Scrubber contains a Fritch,' a 
sharp, solid-state, active filter which 
"scrubs" the audio output from the 
receiver. The filtered signal is rectified 
and used to drive a dry-reed relay. The 
relay contacts are used to key an internal 
audio oscillator, whose tone and volume 
are selected by the operator. The code 
output matches the received signal but is 
isolated and free of noise. 

The filtering and oscillator keying 
functions are performed by the Douglas 
Randall Fritch frequency responsive 
switch. The Fritch provides a contact 
closure when a 1000-Hz signal is received 
from the receiver audio section; the con¬ 
tact closure is used to key the Scrubber 
oscillator. 
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The Scrubber contains a matching 
transformer input, Fritch, monitor oscil¬ 
lator, communications quality speaker 
and power supply. A rear panel terminal 
strip provides connections for receiver 
audio and practice key. Provisions are 
made to match 3.2-, 8-, 600- and 
1000-ohm receiver outputs. A rear panel 
adjustment sets the proper signal input 
level to the Scrubber. 

In operation, a CW signal is tuned in 
with the scrub switch out. When the 
desired signal peaks on the front panel 
meter, the scrub switch is thrown to in. 
The desired audio signal will then key the 
internal oscillator in step with the re¬ 
ceived signal. The extremely high degree 
of isolation between the actual audio 
signal and the regenerated signal elimin¬ 
ates all unwanted static and noise. The 
Scrubber will pass signals in a very narrow 
audio passband and reject all others. 

Like any filter, the Scrubber cannot 
distinguish between multiple signals in its 
passband. However, rough or chirpy 
signals are reproduced as clear T9 notes. 
The better the receiver selectivity, the 
easier it is for the Scrubber to separate 
signals. SWLs and novices will find that 
the Scrubber will improve copy from 
homebrew and less expensive receivers 
and will eliminate distracting QRN. Ear 
fatigue from static crashes is eliminated. 

The wide dynamic input range of the 
Scrubber helps to compensate for fading 
signals. The use of a reed relay allows 
faithful reproduction of the original 
signal at speeds in excess of 25 words per 
minute. 

The Scrubber is housed in a handsome 
wood-grained cabinet and can also be 
used as a station speaker, CW monitor or 
code-practice oscillator. The unit is priced 
at $94.50. For more information, use 
check off on page 110, or write to Douglas 
Randall Division, Walter Kidde and Com¬ 
pany, Inc., 6 Pawcatuck Avenue, 
Pawcatuck, Connecticut 02891. 

•Fritch is the registered trade mark for Douglas 
Randall frequency-responsive switch; patent 
pending. 
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printed-circuit kit 



At one time building an electronics 
project was hard work because it involved 
drilling, cutting, reaming and deburring a 
metal chassis. Now Injectorall Electronics 
Corporation has taken the sweat out of 
electronics and put pleasure back in. With 
Injectorall's new no. 650 photo-etch 
printed-circuit kit, anyone, beginner or 
professional, can make professional 
printed circuits the first time, every time. 
Injectorall's 650 is a completely packaged 
kit (nothing else to buy) using a photo¬ 
sensitive method for producing profes¬ 
sional quality printed circuits. It can be 
used with assurance by engineers develop¬ 
ing a prototype or an amateur who is 
building a home-lab project. 

With Injectorall's Kit 650 you don't 
need a darkroom, and you can completely 
eliminate commercially made boards. If 
ham radio has a drawing you want to use. 
Kit 650 has materials included to let you 
make negatives from the printed page. 
Hobbyists and professionals alike have 
found it ideal for solid-state and inte¬ 
grated circuitry. 

Kit 650 contains two photo-sensitized 
3 x 4-inch copper-clad boards, a photo¬ 
graphic test negative and an ultraviolet 
light source. It also contains an exposure 
glass, clamps, developer, etchant, trays, 
resist remover, drill and complete instruc¬ 
tions. This low-cost easy way of making 
quality printed circuit boards is now 
available at all major distributors and 
retails for only $10.80. 

For more information, use check-off 
on page 110, or write to Injectorall Elec¬ 
tronics Corporation, 4 North Road, Great 
Neck, New York 11024. 



Happiness is having 
your own HAM-MATE" 


For 17 years, hams have been borrowing their friends' 
THRULINE* Wattmeter for accurate power and VSWR mea 
surement. Now. at last, there is a Bird instrument designed 
lor hams. 

The NEW series 4350 HAM MATE™ Directional RF Wattmeter 
is a direct descendant ol the model 43 THRULINE* — the 
professional standard of the industry. It measures forward 
and reflected power in two ranges: 200W and 2000W (model 
4350) or 200W and 1000W (model 4351). 

One of the most important requirements of any insertion type 
RF wattmeter is its directivity, i.e. the ability to differentiate 
between powei flowing in opposite directions in the trans¬ 
mission line. When adiusting an antenna to a 50 ohm line, a 
meter with insufficient directivity is likely to indicate a perfect 
match when none exists. The new HAM MATE has a minimum 
of 20 dB directivity, an absolute must for meaningful re 
fleeted power (and VSWR) measurement. 


The guaranteed 
Model 

Frequency Range 
Forward Power 
Reflected Power 
Accuracy 
Insertion VSWR 
Directivity 
Connectors 
Price 


4351 

I 8-30 MHz 

2000/200W 1000/200W 

2000/200W 1000/200W 

*8% 0FS 

less than 1.10 (50 ohms) 
20dB minimum 
Female UHF (SO 239) 
$79 $79 


SPECIFICATIONS: 

4350 


^Qinn ELECTRONIC CORPORATION 

^DlnU Cleveland (Solon) Ohio 44139 

also available at HENRY RADIO 

Gentlemen: Please send bulletin on: 

□ 1 8 30MHz. 2000/200W Ham mate Wattmeter 

□ 1.8 30MHz. 1000/200W Ham mate Wattmeter 

□ Why don't you make a 50 150MHz Ham mate? 


Name. 


Company. 


City_ 


.State. 


_Zip_ 



ELECTRONIC CORPORATION 

ClavalaaR ISalaa) Ohia 44139 • 30303 Aaiari Rail 
_Pk_2VM4l_12ira .JWni6_2«4«6J_._ClWaBIR0f UC j 
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Many thousands of you have be¬ 
come very familiar with the vari¬ 
ous Radio Society of Great Britain 
books and handbooks, but very 
few of you are familiar with their 
excellent magazine, Radio Com¬ 
munication. 

This is the oldest and most widely 
read British amateur radio maga¬ 
zine. Published monthly it pro¬ 
vides complete coverage including 
such popular features as: Techni¬ 
cal Topics, a monthly survey of 
the latest ideas and circuits, Four 
Meters and Down, a rundown of 
the latest in VHF and UHF and 
much more. 

It includes numerous technical 
and construction articles in addi¬ 
tion to a complete rundown on 
the month's events in amateur 
radio. Surely a most interesting 
addition to your amateur radio 
activities. 

We can now offer this fine maga¬ 
zine to you along with the other 
advantages of membership in the 
RSGB (such as use of their out¬ 
going QSL Bureau) for $9.60 a 
year. 

book division 

oom/eo 

Box 592 • Amherst. New Hampshire 03031 
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programmable 
electronic keyer 



Curtis Electro Devices has announced 
an unusual new electronic keyer designed 
to raise contest scores while adding to the 
enjoyment of CW operation. A 256-bit 
MOS integrated-circuit read-write 
memory has been incorporated into the 
basic Curtis keying circuitry to provide 
"canned" CW sequences for repetitious 
portions of CW traffic such as used during 
CW contests. This frees the operator for 
logging and provides a moment of relaxa¬ 
tion. The following is a typical Field Day 
program set: 

A. 5NN SCV DE W1DTY/1 

B. CQ FD CQ FD DE W1DTY/1 

C. DE W1DTY/1 

These three programs are written into 
the MOS memory merely by sending on 
the keyer paddle while the instrument is 
in the write mode. The sequence may be 
written and rewritten as often as desired 
for any contest or call letters in only the 
time it takes to send the Morse char¬ 
acters. An internal battery automatically 
supplies current to the memory in the 
event power is removed. The memory 
may be programmed at any convenient 
speed. Playback, initiated either by a 
panel push-button or an external switch, 
exactly follows the manual speed and 
weight characteristics in use by the oper¬ 
ator and is indistinguishable from manual 
sending. Memory reset is instantaneous 
when manual sending is started. 

The all 1C EK-402 Programmable Elec¬ 
tronic Keyer incorporates the features 
required in a professional keyer including 
calibrated speed, variable character 
weighting, sidetone pitch and volume, a 
variable repeat cycle, tune-up switch. 

More Details? CHECK-OFF Page 110 





iambic or standard keying action and dot 
memory. Speaker and 110 Vac power 
supply (220 Vac optional) are built-in. 
The reed relay output will key any 
grid-block, cathode keyed or solid-state 
amateur transmitter. The keyer is priced 
at S289.95 FOB factory, complete with 
cables, connectors and memory battery. 
For more information write Curtis 
Electro Devices, Box 4090, Mountain 
View, California 94940, or use check-off 
on page 110. 


turner microphones 



l 


The medium-priced Turner 600 cardi- 
oid dynamic microphones now include 
a detachable cable with professional 
connector, and the guarantee has been 
extended to five years at no increase 
in price. The Turner 600 series ($70 
list) has excellent unidirectional cardi- 
oid pick-up characteristics and a smooth 
wide-range response. The units feature 
die-cast zinc alloy cases, Cycolac fronts, 
on-off switches and are available as 
a Model 600 high impedance (40,000 
ohm) or Model 602 low impedance (150 
ohm). Response covers the 50-15,000 Hz 
range with discrimination typically 20-25 
dB over the entire range. 

Effective immediately, the perma¬ 
nently attached cord on the 600 Series 
microphones is replaced by a 20-foot 
detachable cord, including an Amphenol 
MC2M connector. The new cable is 
single-conductor, shielded, on high- 

More Details? CHECK-OFF Page 110 
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THE COMCRAFT CTR-144 



The First AM-FM 


Solid-State Transceiver 
For Two Meters 

No longer is it necessary to choose between 
AM and FM on two meters. Now you can have 
both in one compact unit. Join the gang on 
the new FM repeaters yet still be able to "rag 
chew” with old friends either AM or FM any¬ 
where in the two meter band. 

COMPARE THESE FEATURES 

TRANSMITTER: 

■ Built-in VF0 (Frequency converted for stability) 

■ AM and FM both crystal and VF0 

■ Four transmit crystal positions (8 MHz) 

■ 12 watt input AM and FM 

■ High level transmitter modulation on AM 

■ Bandpass coupled transmitter requiring only final tune 
and load 

■ Three internal transmit crystal sockets with trimmers 
for netting 

■ One transmitter crystal socket on the front panel 

■ Deviation limiting 

RECEIVER: 

■ Double conversion 

■ Crystal controlled first conversion 

■ M0S FET receiver front end 

■ Integrated circuit limiter and discriminator for FM 

■ Envelope detector and series gate noise clipper for AM 

■ Built-in squelch for both AM and FM 

GENERAL: 

■ Separate transmitter and receiver tuning 

■ Built-in 115VAC power supply 

■ Direct 12VDC operation for mobile or portable operation 

■ Optional portable rechargeable snap-on battery pack 
available 

■ **S” Meter also used for transmitter tune up 

■ Military style glass epoxy circuit boards 

■ Anodized lettering and front panel 

■ Baked epoxy finish on the cabinet 

■ 47 transistors, 22 diodes. 1 integrated circuit 

■ Dimensions: 10Vi"W x 6*/i"H x 7Vz"D 

Warranty—90 Days Parts and Labor 


CTR-144 is available FACTORY DIRECT 

including 146.94 MHz crystal $389.95 

P.O. BOX 266—GOLETA, CALIF. 93017 

Write for more information or 
use CHECK-OFF 
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Special 

III THIS ISSUE 


A New Magazine: 

Not really. New in the U.S.A. perhaps, 
but very well known in Great Britain and 
now being offered to you here. 

RADIO CONSTRUCTOR is almost exclu¬ 
sively construction material. Clearly writ¬ 
ten, concise articles give you full details 
on: 

• Audio Construction Projects 

• Receiver Construction Projects 

• Transmitter Construction Projects 

• Test Equipment Projects 

• Radio Control Projects 
. . . and much more 

Try a subscription to this interesting 
magazine, we are sure that you will not 
be disappointed. 

ONE YEAR SUBSCRIPTION — $6.50 
Write 

RADIO CONSTRUCTOR 
Greenville. N. H. 03048 


Name 

Address 

City 


.....„. State 

Zip 



impedance models, and two-conductor, 
shielded, on low-impedance models. 

The guarantee on the 600 series micro¬ 
phones has now been extended to five 
years, longest in the microphone in¬ 
dustry. If, at any time within five years of 
purchase, the microphone fails, it may be 
returned to Turner, prepaid. If the failure 
is due to faulty materials or workman¬ 
ship, the microphone will be repaired or 
replaced, at no charge, and returned to 
the sender, postage paid. 

The Turner Division of Conrac Corpor¬ 
ation, located at 909 17th Street N. E., 
Cedar Rapids, Iowa 52402, is one of the 
world's leading manufacturers of micro¬ 
phones for broadcast, sound systems, 
amateur radio and other applications. For 
more information use check-off on page 
110 . 

sub-audible tone 
module 



Alpha Electronic Services has an¬ 
nounced its new SS-80J integrated-circuit 
sub-audible tone module. Measuring less 
than one square inch, including the new 
TN-91J frequency determining module, 
the SS-80J is the smallest non-reed 
CTCSS device available. The unit was 
designed especially to offer high reli¬ 
ability by the elimination of mechanical 
and contactless reeds and still be small 
enough to be installed in hand-held tran¬ 
sceivers and pocket page receivers. 

Under development for two years, the 
SS-80J has been subjected to a rigorous 
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Complete packaged Multi-Band Antenna Systems 
employing the famous Bassett Sealed Resonators 
and a special Baiun. Air has been evacuated from 
both and replaced with pure helium at one 
atmosphere. 

Highly efficient system packages including all 
hardware, insulation, coax cable, and copperweld 
elements assembled at the factory. Complete 
installation instructions included. 

Multi-frequency models available for all amateur 
bands and for commercial use, point to point, 
ground to air, military and government. 


MODEL DGA 4075 

A complete system package for primary 
use in the 40 and 75 meter bands at 
power levels up to 4KW-PEP with 
secondary operation in other bands 
at reduced power levels. 

MODEL DGA 4075 $59.50 


MODEL DGA 204075 

A complete system package for primary 
use in the 20, 40, and 75 meter bands 
at power levels up to 4KW-PEP with 
secondary operation in other bands 
at reduced power levels. 

MODEL DGA 204075 $79.50 


CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 

Savoy Electronicsjnc. 

P.O. Box 7127-Fort Lauderdale, Florida-33304 
Tel: 306-666-8416 or 305-947-1191 % 






CRYSTAL FILTERS 
AND DISCRIMINATORS 

by KVG of West Germany 


9.0 MHz FILTERS 

XF 9A (5)* 2.5 kHz SSB 

XF 9B (8) 2.4 kHz SSB 

XF 9C (8) 3.75 kHz AM 

XF 9D (8) 5.0 kHz AM 

XF 9E (8) 12.0 kHz NBFM 

XF 9M (4) 0.5 kHz CW 

XL10M (10) 0.5 kHz CW 

HC6/U CRYSTALS 

XF 900 9000.0 kHz CORR. 

XF 901 8998.5 kHz USB 

XF 902 9001.5 kHz LSB 

XF 903 8999.0 kHz BFO 

10.7 MHz FILTERS 

XF 107A (8)* 14 kHz NBFM 

XF 107B (8) 16 kHz NBFM 

XF 107C (8) 32 kHz WBFM 

XF 107D (8) 38 kHz WBFM 

‘Indicates number ot (liter crystals 
9.0 MHz DISCRIMINATORS 

XD9-01 ± 1.5 kHz RTTY 

XD9-02 t 3.0 kHz RTTY 

XD9-03 + 8.0 kHz NBFM 


10.7 MHz DISCRIMINATORS 

XD107-01 ± 10 kHz NBFM 
XD107-02 ± 20 kHz WBFM 


Miniaturized lor use in modern solid-state 
equipment or upgrading of older units. Circuit 
matching elements built-in. 


Write for complete specifications to. 


SPECTRUM 
INTERNATIONAL 
BOX 87 T0PSFIELD 
MASSACHUSETTS 01983 



I 


testing program to establish long-term 
reliability. Extremely stable, the unit 
meets or exceeds all applicable EIA Speci¬ 
fications and is available in standard or 
special frequencies from 20.0 cps to 
250.0 cps. Special configurations are 
available for easy mounting in most hand¬ 
held and portable units along with in¬ 
struction manuals that clearly outline 
step-by-step installation. For additional 
information write to Alpha Electronic 
Services Inc., 8431 Monroe Avenue, 
Stanton, California 90680, or use check¬ 
off on page 110. 

instrument knobs 



International Rectifier Corporation 
has introduced a family of all aluminum, 
quality instrument knobs at prices rang¬ 
ing from 56 cents to $1.19. The knobs 
are designed specifically to upgrade the 
appearance of instruments built by 
hobbyists achieving a custom, precision 
look. 

In the International Rectifier Diamond 
line, the company will offer three styles 
of individually machined knobs in a total 
of 11 sizes. These include a silver alumi¬ 
num knob style with knurled sides and 
recessed spin top. This style is also 
available in skirted configuration. The 
third series is gold anodized aluminum 
with recessed tops and wood-grained 
inserts. 

All three styles are individually 
packaged with a 1/8-inch adapter to make 
the standard %-inch shaft fit all sizes. 
Each knob has a set screw to assure 
secure fit. Knob sizes range from approxi¬ 
mately % inch to I’/i inch in diameter. 
Available at your local electronics dis¬ 
tributor; for more information use check¬ 
off on page 110. 
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AMATEUR ELECTRONIC SUPPLY 


RECONDITIONED HAM EQUIPMENT 


10 Day Free Trial (Lose only Shipping Charges) ^ 30 Day Guarantee ^ Full Credit Within 6 Months on Higher 
Priced New Equipment ^ EZ Terms-Convenient REVOLVING CHARGE Payment Plan ^ Order Direct from this Ad ! 


AHECO 

CB6 <14-181 conv. 

8 19 

CN-50 (14-18) conv. 

29 

CSB Selector box 

4 

TX 62 VHF Xmtr 

99 

421 VFO 

39 

CENTRAL ELECT 

20A E.cter 

S 99 

CLEGG 

SQUIRES-SANDERS 

22'er 2m Xcvr 

SI 59 

66'er 4m Xcvr 

149 

99‘er 4m Xcvt 

S9 

22'er Mk II lAMI 

289 

Thor 4 IRF only) 

89 

417 AC sup mod. 

If 

418 DC sup mod. 

69 

Zeus VHF Xmtr 

289 

Interceptor Roc 

229 

Interceptor B 

289 

Venus SSB 4m Xcvr 

179 

414 AC supply 

69 

SS Booster 

49 

Apollo Linear 

169 

COLLINS 

7SA-2 Raceiver 

1219 

7SA-3 Receiver 

269 

7SA-4 <ser.*2274) 

375 

Speaker (AI.A2.A31 9 

270G Speaker 

2S 

7SS-I Receive* 

32S 

7SS-3B Receiver 

S49 

12V 1 Xmtr 

179 

32S-3 Xmtr 

STS 

42S-I VHF conv. 

SM 

3I2B-3 Speaker 

19 

KWM-I Xcvr 

249 

5I4F-) AC supply 

75 

5IFF-2 AC supply 

IIS 

R L DRAKE 

2A Receiver 

SI 59 

2AQ Spkr/Q-mult. 

24 

2AC Calibrator 

9 

2C Receiver 

189 

2CQ Spkr Q mult. 

34 

2NB noise blanker 

19 

SW-4A Receiver 

22S 

R-4 Receive* 

275 

R-4B Receive* 

349 

SCC-I VHF calib. 

19 

TR-3 Xcvr 

375 

AC-3 AC supply 

65 

TR-4 Xcvr 

439 

T-4 Reciter 

199 

T-4X Transmitter 

299 

L-4B Linear 

595 

MN-4 Matcher 

69 

TC-6 4m Xverier 

175 

EICO 

720 Transmitter 

S 49 

722 VFO 

34 

730 Modulator 

34 

7S3 SSB Xcvt 

129 

751 AC supply 

49 

7S2 DC supply 

49 

425 Scope 

49 

324 Sif. Generator 

29 

330 Sif. Generator 

49 

ELMAC 

AF-68 Transmitter 

S69 

PMR-8 Receive* 

79 

PSR-412 DC supply 19 

RVP-250 DC supply 12 

ESPEY 

R 366 Receiver 

SITS 

GLOBE GALAXY 

WRL 

Scout 680 Xmtr 

S 34 

LA-1 Linear Xmtr 

59 

HI-Bander 62 

79 

SB-175 SSB Xmtr 

59 

V-IO VFO 

34 

Galaxy V Xcvr 

239 

Galaxy V Mk II 

259 


GT-550 Xcvr 329 

AC 35 AC supply S9 
DC JS DC supply *>* 
AC-400 AC supply 75 
RV-I Remote VFO 59 
VOX II 9 

VX-35C VOX 15 

CAL-3S calibrator 12 
SC-35 Suv.k.. IS 
OAC 15 DU. com. 69 
SC-550 Speaker 19 
DC-348A DC supply 49 
PSA-43 AC supply 15 
FM-2l0 2mFM 125 
AC-210 ac '4c boot! 25 
R-S30 Receive* aitfi 


three filters 

$89 

SC-530 Speaker 

19 

GONSET 


Comm 1 6m 

% 69 

Comm II 6m 

79 

Comm IV 2m 

189 

Comm IV 6m 

159 

GC-105 2m Xcvt 

149 

900A 2m Xcvt 

199 

901A AC supply 

39 

902A DC supply 

39 

91OA 6m Xcvr 

189 

91 OB 6m Xcvt 

199 

911A AC supply 

39 

972A 180— 2m 12volt 

mob. po—*r amp. 

225 

Thm-Pek 

19 

G-76 Transceiver 

99 

G-76 DC supply 

59 

GSB-100 Xmtr 

• 59 

HALUCRAFTERS 


S-38E Receiver 

* 39 

SX-62 Receiver 

• 89 

S-76 Receiver 

69 

SX-99 Receiver 

79 

SX-IOIA Receiver 

199 

SX-III Receive* 

• 39 

SX-II7 Receiver 

199 

S-120 Receiver 

49 

SX 122 Receiver 

225 

SX-130 Receiver 

149 

SX-140 Receive* 

69 

SX-146 Receiver 

179 

R-46 Speaker 

9 

R-47 Speaker 

V 

R-48A Speaker 

12 

R-SO Speaker 

9 

HT-32 Transmute* 

219 

HT-32A Xmtr 

239 

HT-32B Xmtr 

289 

HT-33 L.near 

• 75 

HT-J7 Transmitter 

199 

HT-40 Transmute* 

49 

HT-44 Transmitter 

219 

MT 46 Transmitter 

239 

PS-150-120 AC sup 

. 75 

PS-150-12 OC sup. 

75 

MR-ISO Rack 

15 

SR-400 Xcvr 

S89 

P-SOOAC AC sup 

85 

SR 42 2m Xcvr 

99 

SR-42A 2m Xcvr 

129 

SR-46 6m Xcvr 

89 


HA-8 splatter (ward 19 
HAMHARLUND 

MQ-IOOC Receiver 5109 
HQ-IOOA Receiver 139 
MQ-IIO Receiver 119 
HO-HOC Receive* 129 
HQ-IIOA Receive* >59 
HQ-IIOAC Rec. 169 
HQ-IIOA VHF 199 
HQ-I45C Receiver 149 
HQ-I45X Receiver 159 
HQ-I45XC Roc. 149 
HQ-170 Receive* 149 
HQ-I70AC Roc. 229 
HQ-I70ACVHF 289 
HQ-180 Receiver 3J9 


HQ-I80AC 

339 

SP-600JX-I Rec. 

149 

5-200 Speaker 

IS 

MEATH 

GA-64 Receiver 

S 39 

GR-78 Receiver 

119 

GC-IA Receiver 

59 

HR-20 Receiver 

89 

RX-I Receiver 

149 

XC-6 6m conv. 

25 

S8A-300-3 conv. 

19 

QF - 1 Q-multiplier 

4 

GD-I2S Q-mult.piier 12 

DX-60 Xmtr 

59 

TX-I Xmtr 

115 

SB-10 SSB adaptor 

75 

MX-20 Xmtr 

129 

MX-10 6m Xmtr 

149 

HA-20 6m Linear 

95 

HW-12 7Sm Xcvr 

89 

HW-22 40m Xcvr 

89 

MW-22A 40m Xcvr 

99 

HW-32A 20m Xcvr 

99 

SB-100 Xcvr 

325 

SB-310 Receiver 

239 

SB-500 2m Xverier 

149 

VF-I VFO 

17 

HG-IO VFO 

29 

MG-IOfl VFO 

24 

MW-lO 6m Xcvr 

129 

MW-29 iSis'er) 

34 

HW-30 < T-o'er) 

45 

GP-II OC supply 

• 

HW-100 Xcvr 

249 

HP-I1A DC supoly 

49 

UT-I AC supply 

24 

HRA-104 calibrator 9 

HW-I7A 2m Xcvr 

119 

HW-I7-I DC supple 24 

HEWLETT PACKARO 

4I0BR VTVM 

SI 25 

HICKOCK 

121 Cardomanc 
tube teste* 

8175 

HUNTER 

IOOOA Linear sup. >169 

20006 Linear 

269 

22 station control 

1 n 

E F JOHNSON 

Adventurer 

8 29 

Screen Modulator 

9 

Navigator 

8* 

Viking II 

49 

122 VFO 

19 

Ranger 1 

K- 

Valiant 1 

139 

500 Transmitter 

295 

Pacemaker 

14V 

Invader 2000 

475 

Courier Linear 

139 

6N2 VFO 

34 

KNIGHT 

T -60 Transmitter 

8 39 

TR-106 4m Xcvr 

79 

LAFAYETTE 

HE-48B speaker 

8 8 

MA-6506m Xcvr 

79 

MOSLEY 

CM-I Receiver 

8 99 

CMS speaker 

9 

NATIONAL 

NC -66 Receiver 

8 39 

NC-I2S Receiver 

79 

NC 190 Receiver 

. IV 

NC-270 Receive* 

115 

NC 300 Receiver 

129 

NC-303 Receiver 

229 

NC-JOOC6 4m conv. 29 

converter cabinet 

29 

NTS-I Speaker 

9 

NTS-2 Speaker 

12 

HTS-3 Speaker 

IS 


AMATEUR ELECTRONIC SUPPLY 

4828 West Fond du Lac Ave. Milwaukee. Wis. 53216 
Phone (414) 442-4200 

HOURS: Moo & Fn 9-9; Tues. Wed & Thurs 9-5:30; Sat 9-3 
CLEVELAND Area Ham* may wish to visit out Branch store located at 
17929 Euclid Ave . Cleveland. Ohio. Pn 486 7330. Pete Smith. Mgr 
ALL Mail Orders and Inquiries should he sent to our Milwaukee store 


XCU-300 calibrator 

9 

XCU-303 calibrator 

12 

NCX-5 Mk II Xcvt 

389 

NCXA AC supplk 

75 

NCX-500 Xcvr 

289 

200 Xcvr 

239 

AC-200 AC supplk 

$9 

NCL-2000 Linear 

37S 

PIN 

AFC-2 Compressor 

819 

LA-400C Linear 

89 

2-150 SSB conv. 

IS9 

POLY TRONICS 

PC-2 2m Xcvr 

8I7S 

PC 4 6m Xcvr 

12$ 

RME 

MF-1020 AS-IS 

8 10 

4300 Receive* 

89 

4301 SSB adaptor 

39 

VHF-126 conv. 

99 

REGENCY 

ATC-I converter 

8 39 


sac 

SB-3} Xcvr SI75 

SB2-DCP Invert** 25 
SBI-LA Lmoar 149 
SB-34 Xcvt 27$ 

SB2-LA Lmoai 179 
SWAN 

SW-240 Xcvr |lata) SI49 
240 Xcvr 289 

11 7AC AC supply S9 
400 Xcvr 149 

412 DC supply 75 

3S0 Xcvr (lata> 289 

SW-II7C AC supply 4$ 
I4-M7 DC supply 100 
I4C DC module 45 

II7X basic AC tup. 45 
405X MARS otc. 39 
NS-I none tiltncar 19 
TV-2 2m Xvetter 219 
TV-2B 2«i Xverte* 249 
250 4m Xcvr 239 

210 4m VFO 95 

270 Xcvr 349 


SINGER 

PR I Panadaptor S 95 

SIGNAL ONE 

CX-7 Xcvr SI 195 

TEN TEC 

PM 2A CW Xcvr S 45 
RX-IO Rec*-ret 45 
UTICA 

450 4m Xcvr VFO S79 
450A 6m Xcvr VFO 89 

WATERS 

Coda- key** S 49 

369A Ret lactometer 59 

Spedfy 2nd l 3rd 
choices (If any] 



New Equipment Specials 


BTI roc 

L* 2000*10 !XW Linea* SMS 
RF 2000 Table-top RF Sec $14 
PS-3000 3KW Supply 400 


ETO 

W* have a U* ALPHA 70 linear* left 
M the OLD PRICE of SI59S 


EKO 

315 Delu-e S«f Gen Kit 


rei NOW 

S 49 S S4 


891 Car Bur ( lar Alarm 15 

430 3’ Scope Kit 80 

1050 Baiter* Eliminator Kit 33 
791 Sol St Pm Sup Wired 22 


17 


751 AC Supply Kit 

751 AC Supply Wired 

752 DC Supply Kit 
752 DC Supply Wired 

GALAXY 

CT-550A 80 10m Xcvr. 

VARITRONICS 

FOFM-2 and BP I 
FM-20M Mobile amp* 
FM-20BM Bate amp 


SAVE SI00 -Galaay FN 210 12 volt 
2 motor FN traniceiver (r*f S229) 
• •lb PA 210 IS * alt Mobile Amplifier 
I'e t 11- 


SI 49| for only S77I 


S 79 S $4 
109 79 

79 S4 
109 79 

ref NOW 

SSSO 138 3 

r*f NOW 

S242 S188 
ISO 89 
23S I2S 


.ONSE T ref NOW 

C.SB 201 MMV Linear S525 SI95 

90 2 A DC Sup for 900A 2 m 42 40 

9I2A DC Sup for 9I0B 6m 62 49 
3409 CD Kit for Comm IV 39 19 

SBE rtf NOW 

SB 34 8015m 12 IKK S449 S339 
SB2 LA Linear Amplifier 259 219 
SB2 VOX Accettory Unit 38 24 

SB2-MB Mobil# Mtf Bracket 12 7 

SB2 CW CW Codaptor 42 27 

SB2-MIC Mike (dynamic) 16 12 

SB-XC Cryttal Calibrator 29 28 

SB3-DCP Mob. tup SB2-LA 249 149 
W-72 cabi* for 583 DCP 8 6 


RAYTRACK 

6 meter. 2ka PEP. Linear 


rtf NOW 

S649 SS49 


Recency Monitor Receiver* far 2m FM 
Ham Band (la*» Crystal*) ref NOW 

TMR-IH Smfle channel SI09 S 79 
TMR-I2H 12 Channel 129 99 


Amateur Electronic Supply Your 2m FM Headquarters 


2m FM Equip 

• DRAKE 

• RECENCY 

• VARITRONICS 

• GALAXY 

• CLEGG 

• STANDARD 

• SWAN 


2m FM Antennas 

• CUSH CRAFT 

• LARSEN 

• HY-GAIN 

• ASP 

• NEWTRONICS 

• GAM 

• AVANTI 


DYCOMM AMPLIFIERS 

I0I-500C ’FM Booster* 

4 12- in. 12 30m out S 59.95 
I0I-500E ‘BRICK Booster* 

I 3.5m in. 10 30m out S 69.95 
101 -5000 ‘BLOCK Booster* 

8 15m in. 20 5$m out S 89 95 
10-0 *100 WATT FINAL* 

8 10m in. 100m out 8185.00 


To AMATEUR ELECTRONIC SUPPLY 

4121 W Fond du Lac Av* Mil-aukr* Wisconsin SJ2I* 


Ship n 


I Enclose S_ 


: I will pay balance (if anyj 
L]COD(20 , ‘. Deposit) [~]GECC Revolvinc Charfe Plan 

Master Charfe* f] Bank Amor i card Q American Eipress 


Account Number . 


* Matter Charfe Interbank Number. 


_(4 small digits) 


I Name_ 

I 

I Address- 

I 

| City A State: 


I 
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W*IT£ FOU 
Fk££ 

BROCHURE 


WANT ED=DRAKE 2B 
RElVARD : #22S-j 


ALLOWANCE ON AN R4B RECEIVER 


Dependability 


23044 Crenshaw Blvd. 


Torrance, CA 90505 


PH 534-4402 


Radio Amateurs 
Reference library 
of Maps and Atlas 


WORLD PREFIX MAP - Full color, 
prefixes on each country . . DX 
cities, cross referenced tables 


x 28". shows 
s. time zones, 
postpaid $1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD 

color, 30' 

grees for six major U S, 

D.C 


from the center of the United States! Full 
x 25". listing Great Circle bearings in de 
cities; Boston. Washington. 
Miami. Seattle. San Francisco A Los Angeles. 

postpaid $1.25 
RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color. 30" x 25** — includes Central America and the 
Caribbean to the equator, showing call areas, zone 
boundaries, prefixes and time zones. FCC frequency 
chart, plus informative information on each of the 50 | 
United States and other Countries postpaid $1.25 
WORLD ATLAS - Only atlas compiled for radio ama 
teurs. Packed with world wide information — includes 
11 maps, in 4 colors with zone boundaries and coun 
try prefixes on each map. Also includes a polar pro 
jection map of the world plus a map of the Antarctica 
— a complete set of maps of the world 20 pages, 
size 8 Vi " x 1?" postpaid $2 00 

Complete reference library of maps — set of 4 as listed 

above post paid $3.50 

See your favorite dealer or order direct. 


RADIO AMATEUR 


925 Sherwood Drive 


Lake Bluff, III. 60044 


gonset portable 
vhf receiver 



The Gonset Division of Aerotron 
recently announced its new model 6RP 
highband vhf personal portable receiver. 
The Gonset 6RP is a high-performance, 
true fm narrow-band pocket-type re¬ 
ceiver, with built-in antenna for moni¬ 
toring the range of 146 to 160 MHz. The 
6RP may be powered with replaceable 
mercury cells or rechargeable nickel 
cadmium batteries; other options include 
two-frequency capability, and signal-to- 
noise ratio squelch which is adjustable 
from the outside of the unit. The Gonset 
6RP may be used for monitoring amateur 
fm, police, fire, industrial, CD and many 
other land-mobile services. 

For more information on the new 
Gonset 6RP vhf-fm receiver, use check¬ 
off on page 110 or write to Aerotron, 
Inc., Post Office Box 6527. Raleigh, 
North Carolina 27608. 

second-class radio¬ 
telephone license 
handbook 

The emphasis of this new edition, 
authored by Edward M. Noll, is placed on 
two-way radio since this is the major field 
of activity for the second-class radio¬ 
telephone license holder. Completely 
updated, the discussions of the latest 
solid-state two-way communications 
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Here’s why Thunderbirds outperform all other 
tri-banders: 

• Thunderbird s "Hy-Q" traps provtde separate traps tor each band Hy-Q' traps 
are electronically tuned at the factory to pertorm better at any frequency in the 
band-either phone or CW And you can tune the antenna, using charts supplied 
in the manual, to substantially outperform any other antennas made 

‘ Thunderbird's superior construction includes a new, cast aluminum, hit-head 
universal boom-to-mast bracket that accommodates masts from 1V«" x 2Vi" 
Allows easy tilting for installation, maintenance and tuning and provides mast 
feed-thru for beam stacking 

Taper swaged, slotted tubing on all elements allows easy adiustment and readiust- 
ment Taper swaged to permit larger diameter tubing where it counts! And less 
wind loading. Full circumference compression clamps are mechanically and 
electrically superior to self-tapping metal screws 

• Thunderbird's exclusive Beta Match achieves balanced input, optimum matching 
on all 3 bands and provides DC ground to eliminate precipitation static 


• 25 db front-to-back ratio. 

• SWR less than 1 5 to 1 on all bands 

• 24-foot boom, none longer in the industry 

• Extra heavy gauge, machine formed, element to boom brackets, with plastic 
sleeves used only for insulation Bracket design allows full mechanical support 

• Interlaced, optimum spaced elements for higher gain and better pattern control 

• 3 active elements on 20 and 15 meters 4 active elements on 10 meters 


New 6-Element Super Thunderbird 

Model 389 

Suggested retail price. $179.95 

Improved 3-Element Thunderbird 

Model 388 

Suggested retail price. $144.95 


Fabulous 3-Element Thunderbird. Jr. 

Model 221 

Suggested retail price $99.95 

Popular 2-Element Thunderbird 

Model 390 

Suggested retail price. $99.95 


Buy one today at your tavorite Hy-Gain distributorI 

HY-GAIN ELECTRONICS CORPORATION 

P O Box 5407-WK. Lincoln. Nebraska 68505 


More Details? CHECK-OFF Page 110 
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NEW from ^3 
TONE BURST ENCODERS 

■ UP to 5 fixed tones 
(factory set) 

ADJUSTABLE: 

—Duration 
—Output 

• NO BATTERIES needed. 

FULLY ADAPTABLE 

• EASY INSTALLATION 
CONTINUOUS TONE POSSIBLE 

• FULL 1 YEAR RP Warranty 

Prices: MODEL TB-5 

5 tone (std.) __ $37.50 

2 tone ...$32.50 

Special tones — inquire 
(III. residents add 5% taxi 

free spec sheets ^Electronics 

NOW AVAILABLE B0X 1201H 

CHAMPAIGN, ILL. 
61820 

New 

3 Digit Counter 



• The model fm-36 3-digit frequency 
meter has the same features that has made 
the 2 digit model so popular with Hams 
— low price, small size (smaller than a 
QSL card). 35 Mhz top frequency, simple 
connection to your transmitter. -fO —0.1 
Khz readout — PLUS the added convenience 
of a third digit to provide a 6 digit capa¬ 
bility. Kit or Assembled. 

Example: 28,649.800 Hz reads 28.6 MHz 
or 49.8 Khz. (Add the 10 Hz module to 
read 9.80.) 

• A divide-by-ten prescaler is also avail¬ 
able that operates up to 170 Mhz. Extend 
the range of any frequency counter — or 
use with the fm-36 for 6 meter or 2 meter 
use 

FM-36 KIT $134.50 
FM-36 ASSEMBLED $164.50 

Micro-Z Co. 

Box 2426 Rolling Hills, Calif. 90274 
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equipment are included in this revised 
edition. 

The first five chapters cover FCC rules 
and regulations, operating procedures for 
radiotelephone communications, trans¬ 
mitter tuning and adjustment, etc. 
Chapters 6 through 14 are study guide 
chapters that contain questions and 
answers on Elements I, II and III of the 
FCC exam. Each of the study guide 
chapters include a self-examination, with 
the answers provided. 

Chapter 15 contains two 100-question 
tests to simulate the FCC examinations. 
These tests are presented in the multiple- 
choice form of the FCC tests. The 
answers to these tests are also given. 
Finally, the book has appendices which 
contain extracts from the FCC Rules and 
Regulations. These extracts contain valu¬ 
able information that can be used as 
reference material. 

Second-Class Radiotelephone License 
Handbook will help the reader acquire a 
license, and will continue to serve as 
reference material once he is licensed. 
Published by Howard W. Sams & Com¬ 
pany. 360 pages, softcover. $6.50 from 
Comtec Books, Post Office Box 592, 
Amherst, New Hampshire 03031. 

vhf fm transmitter kit 

The new two-meter five-watt vhf fm 
transmitter kit from RMV Electronics 
features 4-channel capability. The kit is 
furnished with step-by-step instructions 
and is built on a double-sided 3- x 7-inch 
glass-epoxy board. The circuit uses 16 
transistors and 9 diodes and has a sepa¬ 
rate oscillator for each channel, capable 
of remote selection. The transmitter uses 
plug-in HC-18/U crystals in the 9-MHz 
range. 

The completed transmitter is easy to 
tune up with a 50 pA meter and provides 
5 watts (typical) output with a 13.6-volt 
power supply. Priced at $59.95 less 
crystals, microphone, meter or power 
source from RMV Electronics, Box 283, 
Wood Dale, Illinois 60191; add $1.00 for 
postage in the U. S. A. For more informa¬ 
tion use check-off on page 110. 

More Details? CHECK-OFF Page 110 












MODEL 

TR-22 


2 meter 


The ideal gift 
for your 
favorite Ham 



HINT: Place 
this ad under 
your XYL's 
plate next 
mealtime! 


Works portable, mobile or fixed ... either 
barefoot or with amplifier... a value at only 


Amateur 

Net 


INCLUDES: Dynamic Microphone, 
Over-the-Shoulder Carrying 
Case, 120 VAC andl2VDC Power 
Cords, Speaker/Headphone Plug, 
and 10 Nickel-Cadmium Batteries. 


cfjj $149.95 for Amplifier, Model AA-22 
Eej $349.90 for superior power, flexibility and 
sensitivity 


R. L. DRAKE COMPANY 

540 RICHARD ST., MIAMISBURG, OHIO 45342 


See your Dealer 


DRAKE 


More Details? CHECK-OFF Page 110 
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We’ll give you a 15 day trial on either or both the 
600R and 600T. If you are dissatisfied with them in 
any way, you can return them to the Swan factory and 
we’ll refund your money immediately, with no ques¬ 
tions asked. 

This is an unusual offer, but the 600R and 600T are 
such unusual products that we feel you should have 
the opportunity to try them in your own shack at no 
risk, to convince yourself that the 600R and 600T 
are the finest amateur receiver and transmitter values 
you can own. You can order the units separately or 
as a pair, with or without accessories... any way 
you wish. 

600R RECEIVER 

SSBCW AM and FSK superheterodyne receiver. Covers 
10 through 80 meters. $395 


600R CUSTOM 

With I.F. noise blanker, and 1C audio filter factory 
installed. $495 


600T TRANSMITTER 

SSB CW-AM self-contained transmitter with 600 watts 
P.E.P. input, 500 watts CW, 150 watts AM, and 100 
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watts continuous AFSK. Provides full coverage from 


10 through 80 meters. $535 

600S STANDARD SPEAKER 

With tone switch and headphone jack. $18 

600SP DELUXE SPEAKER 

Includes Swan phone patch, tone switch, and head 
phone jack. $ 59 

SS-16B Super selective filter add $60 

CW FILTER with 600 cycle bandwidth .$22 

AM FILTER wih 6 kc bandwidth.$29 


'Offer requires payment in advance for units desired. 15 dav trial 
period begins upon your receipt of the units. If during the IS day 
period you are dissatisfied with any of the units you ordered, return 
them to the factory, freight prepaid, and we will mail you a refund 
check for the full price of the units. Dealer participation In this 
program is optional Offer expires December 31, 1971. 


Please send me the following Swan Equipment on your 
15 day Introductory Otter. 

□ 600R @ $395 □ SS 16B 

□ 600R Custom @ $495 □ AM Filter @ $29 

□ 600T @ $535 □ CW Filter @ $22 

□ 600S @ $18 □ 1972 Catalog 

□ 600SP @ $59 I enclose $_ . 

California and New Jersey residents add 5% sales tax. 

BankAmericard #__ _ 

Master Charge account * 

Interbank - 

(4-digit number above name) 

Name_Call- 

Address__ 


City._State Zip 


More Details? CHECK-OFF Page 110 











MODEL 600R 


The perfect receiver for your ham shack, whether 
your interest is in phone, CW, DX, or rag chewing. 
With its tremendous sensitivity, selectivity, stabil¬ 
ity, and rugged construction, the 600R outperforms 
anything else on the market. 

The 600R can be interconnected with its matching 
twin, the 600T Transmitter, or with a Swan 500C, 
500CX, 270, or 270B Transceiver. The 600R will 
also operate with any other transmitter, requiring 
only antenna and muting connections. 



600 WATTS, 10-80 METERS, SSB-AM-CW 

A complete, self-contained, high power trans¬ 
mitter. When combined with the matching 600R 
Receiver, you’ll have the finest and most versatile 
station available at any price. The 600T may also 
be used with any other receiver. All necessary 
muting and frequency spotting circuitry is in¬ 
cluded. 

Special Features: Highly stabilized frequency con¬ 
trol with ultra-smooth tuning system; the famous 
Swan high quality audio, single conversion design, 
producing fewer spurious byproducts. 
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SOOR SPECIFICATIONS: 

• SSB, CW, AM and FSK super¬ 
heterodyne receiver 

• Frequency range with built-in tuning 
system: 3.4 to 4.4 me, 6.7 to 7.7 me, 
13.6 to 14.8 me, 20.9 to 21.9 me, 

27.5 to 30 me 

• With external tuner, Model 330: 
general coverage from 3 to 30 me 

• Tuning system: 80 through 15 meters 
are covered by Bandspread Dial 

in 200 kc segments with 2 kc cali¬ 
bration. 10 meters is covered in 500 
kc segments with 5 kc calibration 

• With external oscillator. Model 51 OX: 

3 to 24 me, 10 crystal position. These 
external oscillators plug directly Into 
the 600R 

• Ultra-smooth vernier tuning, with 
large knob and dial, gives you the 
incomparable (eel of a Swan tuning 
system 

• Sensitivity: Vi microvolt at 50 ohms 
for 10 db signal plus noise-to-noise 
ratio 

• Selectivity: 2.7 kc bandwidth with 
1.7 shape factor is standard 

• Options include 0.6 kc CW filter, 

6 kc AM filter, and SS-16B super 
selective filter 

• Crystal calibrator with 25 and 
100 kc selection 

• Hybrid design: 7 tubes, 8 transistors, 
12 diodes. Transistors used where 
they provide definite advantage. 
Tubes used where they still provide 
superior performance 

• Features: Swan's exclusive single 
conversion design, with fewer 
spurious responses than multi- 
conversion designs 

• Fully compatible with 600T Trans¬ 
mitter, providing transceive operation 
as well as separate frequency control. 
Also compatible with Swan 500C, 
500CX, 270, and 270B Transceivers 

• Both models have built-in AC power 
supply 

• Dimensions: 15 in. wide, 6'/i in. high, 
12 in. deep. Weight: 23 lbs. 

600T SPECIFICATIONS: 

• Power rating: 600 watts P.E.P. input. 
500 watts CW, 150 watts AM, 100 
watts continuous AFSK 

• Pi-network output for 50 or 75 
ohm coax 

• Frequency range: same as 600R. 

With Model 510X, the 600T may be 
crystal controlled for MARS and NET 
operation. 510X has 10 crystal posi¬ 
tions and plugs directly into the 600T 

• When Interconnected with the 600R 
matching Receiver, the 600T VFO 
may be used for transceive operation, 
and may be calibrated with 600R 
crystal calibrator 

• Solid state VFO, highest stability, 
temperature and voltage compensated 

• Suppression: carrier 60 db, unwanted 
sideband 50 db (standard filter). 

Third order distortion approximately 
30 db 

• Audio response: plus or minus 3 db 
from 300 to 3000 cycles 

• Includes built-in AC power supply 

• Dimensions: 15 in. wide, 6% in. wide, 
12 in. deep. Weight 32 lbs. 
































THE MOST POPULAR TRANSCEIVER 
IN THE WORLD 


SWAN 500CX 

550 Watts — 5 Bands. SSB-CW-AM Transceiver 


Because of Its reputation for reliability and 
unsurpassed performance, the Swan 500CX has 
become the world's most popular transceiver. 
Not only is the 500CX the ideal rig for your ham 
shack, It also provides unparalleled high per¬ 
formance in mobile operation. The 500CX fea¬ 
tures single conversion which results in greatly 
reduced image and spurious response, made 
possible by the unique combination of a high 
frequency I.F. system and a highly stable multi¬ 
range variable frequency oscillator. 

Sensitivity of the Swan receiver circuitry is 
second to none. Using the best vacuum tubes 
available for the R.F. amplifier, signal to noise 
ratios run as high as the state of the art permits, 
without the inherent overload problems found 
in solid state receivers. 

Selectivity .. . Swan's 5.5 me 2.7 kc bandwidth 
design produces the optimum shape factor, 
steepest skirts, and greatest ultimate rejection 
available. The result is maximum readability of 
voice under conditions of noise and QRM, mak¬ 
ing operating a pleasure. 

Price, less power supply. $489. 

SPECIAL FEATURES: 

• 550 Watts P.E.P. 

• Amplified automatic gain control circuit. Fast 
attack results In exceptional receiver control 
with no "pumping" effect. 

• Built-in 25/100 kc solid state crystal cali¬ 
brator. 

• Sidetone oscillator for CW, pleasant sound¬ 
ing sine wave. 

• Amplified Automatic Level Control for maxi¬ 
mum "talk power" and less critical Mic Gain 
adjustment. 

• Shifted carrier CW-eliminates "leap frog- 
ging" when operating CW. 

• High stability solid state VFO. 

• Single conversion design for fewer spurious 
responses. 

GENERAL SPECIFICATIONS: 

Frequency range: 3.5-4.0 me, 7.0-7.45 me, 14.0- 
14.45 me. 21.0-21.45 me, 28.0-29.7 me. Extended 
frequency coverage for MARS operation with 
plug-in crystal oscillator accessory, Model 510X 

Write for your 1972 Swan catalog today. 


• 5.5 me quartz crystal filter. Finest In the in¬ 
dustry • 2700 cycle bandwidth, 1.7 to 1 shape 
factor at 6 and 60 db, more than 100 db ulti¬ 
mate rejection • Selectable upper and lower 
sideband • Solid state VFO, highest stability, 
temperature and voltage compensated • 13 vac¬ 
uum tubes 7 transistors. 11 diodes. 

TRANSMITTER SPECIFICATIONS: 

Power rating: 550 watts P.E.P. input, 360 watts 
CW input, 125 watts AM input. Two 6LQ6 tubes 

• Suppression: unwanted sideband down more 
than 50 db, carrier down more than 60 db, third 
order distortion down approximately 30 db • 
Audio bandpass: 300 to 3000 cycles, ±3 db 

• Output circuit: wide range PI, coarse and fine 
adjustment • Amplified ALC, increased voice 
power • Automatic voice controlled transmit 
with plug-in VX-2 accessory • CW keying, grid- 
block system, off-set transmit frequency • Semi¬ 
break-in CW operation with plug-in VX-2 ac¬ 
cessory. 

RECEIVER SPECIFICATIONS: 

Sensitivity: requires less than 1/2 microvolt at 
50 ohms for 10 db S + N/N ratio • Precision 
tuning: velvet-smooth dual ratio, zero backlash. 
The finest tuning system on the market • Audio 
fidelity: 300 to 3000 cycles, ±3 db • Amplified 
AGC, fast attack, no pumping, controlled de¬ 
cay • S-Meter circuit functions automatically in 
receive mode • Automatic noise limiter, with 
panel on-off switch • CW sidetone circuit for 
monitoring CW keying. 

ACCESSORIES: 


Model 117XC AC Power Supply.$ 99 

Model 14-117 DC Power Supply.$129 

Model VX-II Vox Unit.$ 35 

Model 51 OX Crystal Control Unit.$ 49 

Model 508 External VFO.$129 

SS-16B Super Selective 16 Pole Filter, add $ 60 

I.F. Noise Blanker Accessory Kit.$ 89 

1C Audio Filter for notching or peaking . .$ 59 
Model FP-1 Phone Patch.$ 44 
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THE IDEAL TRAVELING COMPANION 

A complete station in one complete package. 
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SWAN CYGNET 270B 

260 WATTS—5 BANDS—SSB TRANSCEIVER 
WITH BUILT-IN AC POWER SUPPLY AND LOUDSPEAKER 


The lightweight, compact design of the Deluxe 
Cygnet makes it an ideal traveling companion. 
It contains all the features required for home 
station operation with enough power to work 
the world. Simply plug it in, connect an an¬ 
tenna, and you're on the air. 

The Deluxe Cygnet also makes the perfect mo¬ 
bile rig. Simply attach the 14A DC Converter, 
connect to a 12 volt supply or cigarette lighter, 
and you're on the air. Perfect for traveler or 
vacationer. . $429 

SPECIFICATIONS: 

• Power input: 260 watts P.E.P. SSB, and 180 
watts CW • Frequency range: 3.5-4.0 me, 7.0- 
7.3 me, 14.0-14.35 me, 21.0-21.45 me, 28.0-29.7 
me • 5.5 me Crystal Lattice Filter, same as used 
in the Swan 500CX. 2.7 kc with 1.7 to 1 shape 
factor. Ultimate rejection exceeds 100 db • Un¬ 
wanted sideband suppressed 50 db. Carrier 
suppressed 60 db. Third order distortion down 
approximately 30 db • Audio response: flat 
within 3 db from 300 to 3000 cycles in both 
transmit and receive modes • Pi antenna cou¬ 
pler for 50 to 75 ohm coaxial cable • Grid block 
CW keying with offset transmit frequency • 
Solid state VFO circuit temperature and voltage 
stabilized • Receiver sensitivity better than 1/2 
microvolt at 50 ohms for 10 db S + N/N ratio 

• 100 kc crystal calibrator and dial-set con¬ 
trol • S-meter for receiver, P.A. cathode meter 

Write for your 1972 Swan catalog today. 


for transmitter tuning • Improved AGC and ALC 
circuit • Separate R.F. and A.F. gain controls 
• Sideband selector • Provision for plug In of 
VOX unit, external VFO, headphones, and Cyg¬ 
net Linear • Tube complement: 12AU6 VFO 
amp., 12BE6 trans. mixer, 6GK6 driver, 6LQ6 
pwr. amp., 6BZ6 rec. R.F., 12BE6 rec. mixer, 
12BA6 1st I.F. amp., 12BA6 2nd I.F. amp., 
12AX7 prod. det. A.F. amp., 6AQ5 A.F. output, 
12AX7 mlc. amp., 6JH8 bal. mod., 12AV6 AGC- 
ALC amp., 12BA6 xtal. cal. • Voltage input: 117 
volts 50-60 cycles. Available on special order 
for 208-220-240 volts • For 12-14 volt DC op¬ 
eration, a plug-in converter, Model 14A, is avail¬ 
able. This unit is only 1 Vi x 3 x 4 in., and plugs 
Into the back of the 270B in place of the AC 
power connector • Dimensions: 5Vi In. high, 
13 in. wide, 11 deep • Net weight: 24 lbs. 

ACCESSORIES: 


Model 14A 12V DC Converter.$ 39 

Model VX-II Vox Unit.$ 35 

Model 51 OX Crystal Control Unit.$ 49 

Model 508 External VFO. $129 

Model FP-1 Phone Patch.$ 44 

SS-16B Super Selective 16 Pole Filter, add $ 60 

I.F. Noise Blanker Accessory Kit.$ 89 

1C Audio Filter for notching or peaking .. $ 59 
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NO COMPROMISE 
2 METER PERFORMANCE 



SWAN FM-2X 
10 WATTS—12 CHANNELS 


The low price of this exceptional 2 meter rig was achieved through Swan's Value Engineering. 
There was no compromise in performance, quality, or design. The FM-2X is without doubt the 
finest value in 2 meter transceivers on the market today. Its low price includes microphone, 
built-in speaker, AC and DC operation. Features Include automatic protection of the output 
transistor, and individual trimmers on each transmit and receive crystal. Just compare the FM- 
2X with the others; you'll agree it’s the best. $259 


FM-2X SPECIFICATIONS: 

• Frequency coverage 144-148 me • Number of 
channels: 12 • Crystals Installed for 3 channels 
as follows: Channel 1: transmit and receive 
146.94 me; Channel 2: transmit 146.34, receive 
146.94 me; Channel 3: transmit 146.34, receive 
146.76 me. Modulation: frequency modulation 
(phase type) • Transmitter control: push to talk 
on microphone • Power source: AC 117 volts, 
50-60 Hz, DC 13.5 volts ±10% • Dimensions: 
8V«" x 7 " x 3". Weight: 8Va lbs • Furnished 
with unit: dynamic microphone, antenna con¬ 
nector plug, spare fuses and lamps, AC power 
supply, DC power cord with fuse holder. 


TRANSMITTER: 

• Fully solid state • RF power output 10 watts 
nominal • Frequency deviation adjustable to 
±15 kc; factory adjusted to approximately 5 
kc • Frequency stability: ±.001% • Spurious 
radiation: -60 db below carrier • Frequency 
multiplication: 12 times. 

RECEIVER: 

• Circuitry: crystal controlled double conver¬ 
sion superheterodyne • Input impedance: 50 
to 75 ohms • Intermediate frequencies: 10.7 me 
and 455 kc • Sensitivity: 0.5 /iv for 20 db quiet¬ 
ing, 0.5 /iv for 12 db Sinad • Intermodulation: 
more than 60 db down • Audio output: 1 watt 
to internal speaker. 


VHF-150 



150 WATT 2 METER AMPLIFIER 
12 VOLTS DC-117 VOLTS AC 

Here in one package is a complete 150 watt 2 
meter amplifier, requiring only 2 watts drive to 
provide full 150 watts Input. This amplifier will 
operate in class "C” for FM or CW, or In class 
"B" for SSB or other modes requiring linear 
operation. Designed for continuous operation. 
And by adding a 14C DC Converter you have a 
powerful mobile combination. 

Write for your 1972 Swan catalog today. 


VHF-150 with built-in 117 volt AC power supply 

$279 

14C Converter.$65 

VHF-150 SPECIFICATIONS: 

• Power rating: 180 watts P.E.P. input SSB; 
150 watts DC Input on CW or FM • Frequency 
range: 143-149mc • Uses 5894B twin tetrode 

• Drive requirements: approximate.y 2 watts for 
full output • Meter selector: reads plate current 
and relative output • Includes transmit and re¬ 
ceive relay control for simple operation with a 
transceiver • Output coupling adjusted at fac¬ 
tory for 50 ohms • Power supply: built-in 117 
or 230 VAC input with proper line cord • Also 
DC operation with addition of 14C DC Con¬ 
verter • Dimensions: 13 in. wide, 5Vi in. high, 
10% in. deep • Weight: 23 lbs. 
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SWAN LINEAR AMPLIFIERS 

Maximum Power... Maximum Quality... 
Through Value Engineering 



MARK II 2000 WATT LINEAR 

The Mark II Amplifier provides your SSB, CW, or AM station the full legal power limit, with full 
frequency coverage of the amateur bands 10-80 meters, and also MARS frequencies. All controls 
are easily accessible on the front panel which allows you to tune the Mark II quickly and accu¬ 
rately. 

The matching power supply is a separate unit which may be placed beside the Mark II or, with 
its 4'/2 foot connecting cable, on the floor. Component quality is of the highest caliber. Silicon 
rectifiers deliver 2500 volts DC in excess of 1.2 amperes. Computer grade electrolytic filters pro¬ 
vide 40 mfd capacity for excellent dynamic regulation. 

Mark II, complete with tubes and power supply. $599 


SPECIFICATIONS: 

MARK II LINEAR AMPLIFIER 

• Two Eimac 3-500Z zero bias triodes in 
grounded grid circuit • Conservative power 
ratings: 2000 watts P.E.P. input, 1000 watts CW, 
AM and RTTY input • Full frequency coverage 
of amateur bands 10-80 meters plus MARS fre¬ 
quencies • Wide range Pi network in output 
tank circuit • Drive requirements: 100 to 300 
watts • Includes antenna changeover relay 

• Ceramic insulation on all tuning capacitors 
and RF switches • Planetary vernier drives on 
both plate and loading controls • Low RPM, 
high volume fan .operates almost silently • Di¬ 
mensions: 13 in. wide, 8 in. high, 14 in. deep 

• Weight: 20 lbs. 


POWER SUPPLY SPECIFICATIONS: 

• Input voltage may be either 117 or 230 volts 
AC, 50-60 r- 1 (230 VAC operation recom¬ 
mended) • Silicon rectifiers deliver 2500 volts 
DC In excess of 1.2 amperes • Computer grade 
electrolytic filter capacitors. 40 mfd net capac¬ 
ity • Self-contained fan for cool, continuous 
operation • Dimensions: 9 in. wide, 8 in. high, 
14 in. deep • Weight: 35 lbs. 

MARK 6B 2000 WATT LINEAR 
FOR 6 METERS 

Essentially the same as the Mark II, except that 
it provides coverage of the six meter band 
from 50-54 me. Mark 6B, complete with tubes 
and power supply. . $599 





SPECIFICATIONS: 


MODEL 1200W 

1200 WATT LINEAR AMPLIFIER, 

10-80 METER COVERAGE WITH 
SELF-CONTAINED AC POWER SUPPLY 

We built this as a matching linear for the Swan 
Cygnet 270B Transceiver, but with its low price, 
the 1200W has gained great popularity on its 
own. Utilizing a grounded grid super-cathode 
drive circuit, both efficiency and linearity are 
exceptionally high .$219 


• Power rating: 1200 watts P.E.P. input, 700 watts CW input, 300 watts AM input • Covers 
10, 15, 20, 40 and 80 meters • Four 6LQ6 tubes operating as grounded grid triodes • Third 
order distortion down approximately 30 db • Pi output tank for 50 or 75 ohm coaxial an¬ 
tenna feed • Computer grade electrolytic filter capacitors • Silicon diode rectifiers • Com¬ 
plete with interconnecting cables, ready to plug into the 270B and operate, 117 volts, 50-60 
f\> input. Available on special order for 208-220-240 volts • Dimensions: 5V2 in. high, 13 in. 
wide, 11 in. deep • Weight: 25 lbs. (Carrying handle included.) 


Write for your 1972 Swan catalog today. 
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SWAN HIGH PERFORMANCE 
MULTI-BAND ANTENNAS 

Swan has earned its high reputation in the ham 
radio market by offering top quality equipment 
with maximum performance and reliability at 
a most reasonable cost, backed up by the best 
customer service in the industry. 

The Swan antennas of course include these 
same factors. Our antenna products are the 
best you can buy. The exclusive patented traps 
used in Swan antennas explain why they con¬ 
sistently give superior performance. Ask any 
ham who is using a Swan antenna, or better 
yet, check his signal on the air. 

Impedance Match: Swan antennas are designed 
for a near perfect match on each band with 
52 ohm coaxial cable. Standing wave ratio will 
be as low as 1.2 at band center, and only 
slightly higher at band edges, resulting in ex¬ 
tremely low transmission line losses. 

MODEL 1040-V HIGH PERFORMANCE 
TRAP VERTICAL 

For 10, 15, 20 and 40 meters with optional 75 
meters add-on-kit. 

Model 1040V . $49 

75 meter add-on-kit . . $29 


SPECIFICATIONS: SWAN TRIBAND BEAMS 


All Swan Multiband Antennas are rated for 2000 watts, and require 

52 ohm coaxial feediine._ 'Heavy duty models. 



Forward 

Gain 

Front to 
Back Ratio 

Boom Length 
and Diameter 

Longest 

Element 

Turning 

Radius 

Maximum 

Wind 

Survival 

Wind 

Load 

80 MPH 

Wind 

Surface 

Area 

Net 

Weight 

Assembled 

Price 

• TB-4H 

9 db 
Average 

24-26 db 

24 x I'V 

28'10" 

18' 6" 

100 MPH 

148 tbs 

6 sq. fl. 

54 lbs. 

$129.00 

* TB-3H 

8 db 
Average 

20-22 db 

16‘ x 1 V 2 " 

28' 2" 

16' 

100 MPH 

110 lbs 

4 sq. It. 

44 ibs. 

$109.00 

TB-3 

7.5 db 
Average 

20-22 db 

14’ x 1 V 

28' 2" 

14' 11" 

80 MPH 

100 lbs 

3.8 sq. ft. 

39 Ibs. 

$ 94.00 

TB-2 

5 db 
Average 

16-18 db 

6Vz' x 1 V* " 

27' 8" 


80 MPH 

60 lbs 

18 sq. ft. 

18 Ibs. 

$ 79.00 


15 meter coil . 

20 meter coil . 

40 meter coil . 

75 meter coil . 

18 inch base section 
36 inch base section 

Top section, 5 ft. whip.$12.00 48 inch base section 

5 BAND MANUAL SWITCHING MODEL 45 

Covers 10, 15, 20, 40 and 75 meters with no coil changing. Gold plated contacts on the patented 
vertical switch provide 5 stops for full coverage of the 75 meter phone band. 1000 watts P.E.P. 
power rating. $69 

5 BAND REMOTE CONTROL MODEL 55B 

Our most deluxe model for the band hopping operator. Control box under the dash permits in¬ 
stant band changing while driving. The new control unit in the 55B stops automatically at the 
selected switch position. Covers 10, 15, 20, 40, and 75 meters with the same patented electrical 
and mechanical design as the manual Model 45, but with motor drive and remote control. 1000 


watts P.E.P. $99 

EXTRA KWIK-ON CONNECTORS for quick removal of Model 45 or 55.$ 6 

Deluxe Bumper mount.$24 


Write for your 1972 Swan catalog today. 
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HIGH Q-MAXIMUM PERFORMANCE 

MOBILE ANTENNAS 

SINGLE BAND MODEL 35 


$22.00 
$24.00 
$26.00 
$28.00 
$ 8.50 
$ 9.00 
$ 9.50 



More Details? CHECK-OFF Page 110 
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RECEIVER 



600-R 

10-80 meters 


$395 


TRANSMITTER 



600-T 600 watts 
10-80 meters .... 


$535 


500-CX 


550 watts 10-80 meters. $489 


I MAraaucivcno 


270B 

260 watts 

10-80 meters. 

. $429 

Ipi'Bp *-'• 

I— 4 . 

250-C 

240 watts 

6 meters. 

$429 


r^TTT 

■ 

160 

400 watts 

160 meters. 

$429 



FM-2X 

10 watts 

2 meters (FM) .... 

. . . . $259 

LINEAR AMPLIFIERS 

MARK-II 

2000 watts 

10-80 meters. 

$599 

r 


1 


1200 W 

1200 watts 

10-80 meters. 

.... $219 


^ 

• v w T , 



MARK 6B 

2000 watts 

6 meters. 

. . $599 

i 


1 


VHF-150 

240 watts 

2 meters. 

. $279 

ANTENNAS 


Tri-band Beams 10-15-20 meters 



SWAN FACTORY 

305 Airport Road 
Oceanside. CA 92054 
Phone: (714) 757-7525 


EASTERN OFFICE 

P O. Box 2288 
Ocean, N.J. 07712 
Phone: (201)831-4114 






















































GEM-QUAD FIBRE - GLASS 

ANTENNA FOR 10, 15. and 20 METERS. 


Two Elements 
Extra Elements 


$107.00 
$60.00 ea. 


Submit Payment with Order 
Shipped Freight collect. 
Price includes 

Canadian Federal Sales Tax 
or U.S. Customs Duty. 

KIT COMPLETE WITH 

• SPIDER 

• ARMS 

• WIRE 

• BALUN KIT 

• BOOM WHERE NEEDED 


SEE OUR FULL PAGE IS MAY ISSUE 


Buy two elements now — a third and fourth may 
be added later with little effort. 

Enjoy ojjfimum forward gain on DX, with a 
maximum bark to front ratio and excellent side 
discrimination. 

Get a maximum structural strength with low 
weight, using our “Tridetic” arms. 


MASITOBA DESIGS ISSTITUTE 
AWARD WISSER 


20 Burnett Avenue, Winnepcg 16, Manitoba, Canada 


. THE BEST 

2 METER 


CONVERTER 


Model 407 


$42.95 


144-146 MHz In. 28-30 MHz out 
or 146-148 MHz with a second crystal 
available for $5.95 each 

A full description of this fantastic converter would 
fill this page, hut you can take our word for it 
(or those of thousands of satisfied users) thnt it's 
the best. The reason is simple — we use three 
RCA dual gate MOSFETs, one bipolar, and 3 
diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can’t wait? Then send us a postal money order 
for $42.95 und we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 Mllz (some at 
higner prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 

Dept. R. 196-23 Jamaica Awe.. Hollis. N.V. 11423 


For 
optimum 
voice power 
and 


MODEL CSP-11 
PRICE $120 


Simply connect the Comdel 
CSP-11 between your audio 
source and equipment and 
get instant voice clarity with 
a 10 dB increase in talk 
power. Unlike conventional 
speech clippers the CSP-11 
tailors the audio bandwidth 
and introduces no harmonic 
distortion. It is equally ef¬ 
fective in Audio AM, FM 
and SSB systems. For 
further information call or 
write. 
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The most powerful signals under the sun! 

Got a space problem? 


4, Got a ■ 

pr -r 


am Has The Answer 


Even if you're limited to )ust a lew square feet ot real 
estate, you've got room lor a Hy-Gain multi-band 
vertical antenna. Unquestionably the ultimate in 
strength and performance . occupies minimum 
ground space Whatever your requirements you 
can't do better than Hy-Gain 

The Incomparable 

Hy-Gain Hy-Tower 18 Ht. For 80 thru 10 meters. 

The finest multi-band omnidirectional vertical an¬ 
tenna on the market today Entirely self-supporting 
and virtually indestructible Takes maximum legal 
power with ease. Automatic band switching All hard¬ 
ware iridite treated Outstanding performance ! Wt. 
96.7 lbs. Ht. 50 

No. 182 SI 79.95 

NEW! 

Hy-Gain 18 AVT/WB For 80 thru 10 meters. 

Superb wide-band omnidirectional performance 
combined with extra heavy duty construction, for 
the red-hot action you want So strong it mounts 
without guy wires Automatic switching with three 
Hy-Q traps Top loading coil. True 1/4 wave 
resonance on all bands A great buy! Wt 16.2 lbs. 
Ht 25 

No. 386 $59.95 

Versatile 

Hy-Gain 18 V For 80 thru 10 meters. 

Low cost, high efficiency vertical antenna. Easily 
tuned to any 80 thru 10 meter band by adiusting feed 
point on the base inductor Easily mounted, highly 
portable Installs almost anywhere! Wt 5 lbs Ht. 18 

No. 193 $21.95 


Hy-Gain 
14 AVQ/WB 


For 40 thru 10 meters 


Successor to the famous 14 AVQ totally improved 
Entirely self-supporting, automatic band switching, 
omnidirectional vertical antenna Three separate 
Hy-Q traps with large diameter coils for very high Q 
True 1/4 wave resonance on all bands Peak perfor¬ 
mance! Wt 9.2 lbs. Ht 18' 

No. 385 $39.95 

Hy-Gain 

12 AVQ For 10, 15 and 20 meters 

Low cost, plus performance Completely self-sup¬ 
porting vertical with Hy-Q traps Low radiation angle 
for top performance. Great antenna lor your money! 

Wt. 7.2 lbs. Ht 13'6" 

No. 384 $26.95 

HY-GAIN ELECTRONICS CORPORATION 

P O. Box 5407-WK / Lincoln. Nebraska 68501 


in 


november 1971 


More Details? CHECK-OFF Page 110 





mm | mM | 

ri D 

flea i . 
market 


i 


o o I 
o o 1 


■ RATES Commercial Ads 250 per 
word; non-commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

■ SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


VHF NOISE BLANKER — See Westcom ad in 
Dec. '70 and Mar. '71 Ham Radio. 


AUTOMATIC MORSE CODE Copying Machine. Fea¬ 
tured in Ham Radio Magazine November 1971. 
Copy up to 120 wpm without knowing Morse code. 
Simply hook to your receiver’s audio and read 
printout. Send $14.95 for detailed construction 
plans. VMG Electronics, 2138H West Sunnyside 
Phoenix, Arizona 85029. 


TELETYPE PICTURES FOR SALE. Vol. 1 $1.00. Vol. 
2 $2.00. Vol. 3 $1.50. All for $4.00. Perforated 
tapes available. 200 different pictures. W9DGV-B, 
2210-30th Street, Rock Island, Illinois 61201. 


SAVE MONEY on parts and transmitting-receiving 
tubes. Foreign-Domestic. Send 25* for giant 
catalog. Refunded first order. United Radio 
Company, 56-HR Ferry Street, Newark, N.J. 07105. 


RESISTOR KIT. Semi-Precision Deposited Carbon. 
Superior to composition types. x /i watt, 5% 
tolerance. Most will check within 2%. Highly 
stable. 5 each of 61 standard value between 10 
ohms and 1 megohm. Total of 305. Ideal for 
Labs. $12.00 postpaid in U.S. W3TUD, 6854 Al- 
coma Drive, Pittsburgh, Pa. 15235. 


SELL HAMMARLUND SP-600JX with crystal control 
unit, manual, outstanding condx $300.00. Looking 
for 51J4 or R290A. WA2WYQ, Stephen Elko, Box 
91, Angola, Indiana 46703. 


TELETYPE #28 LRXB4 reperforator-transmitter “as 
is" $100: checked out $175. Includes two 3-speed 
gearshifts. Alltronics-Howard Co., Box 19, Boston, 
Mass. 02101. 617-742-0048. 


SURPLUS MILITARY RADIOS, Electronics, Radar 
Parts, tons of material for the ham, free catalogue 
available. Sabre Industries, 1370 Sargent Ave., 
Winnipeg 21, Manitoba, Canada. 


TOROIDS! LOWEST PRICE ANYWHERE. 40/$10.00 
POSTPAID (5/$2.00). Center tapped, 44 or 88mhy. 
32KSR page printer, reconditioned, perfect $225. 
MITE UGC41KSR page printer, reconditioned, $250. 
Model 28 sprocket to friction kit, $25. Model 
15KSR, $65. Matching RA87 P.S. unused, $5. Sync 
motors, $7. 14TD 60 speed, $25. 14DPE tape punch, 
$15. HP 200CD audio oscillator, $75. 11/16" 

reperforator tape, 40/$1.00. Model 33ASR com¬ 
plete, $650. Stamp for listing. Van W2DLT, 302H 
Passaic, Stirling, N. J. 07980. 


WANTED R389, R390, R390A, R391, R220, Racal 
and 51S1 receivers. SWRC. P. O. Box 10048, 
Kansas City, Missouri 64111. 


"DON AND BOB" New Guaranteed Goodies. 
Monarch KW SWR inline bridge 8.88 plus 1.50 
postage/handling; Amphenol PL259, S0239 3.95/10; 
Ham-M rotor 99.00; TR44 59.95; PB KHP17D11, 
D13 24-48V 4PDT relay 1.95 ea; Westinghouse 

fullwave bridge 300A/200V 29.95; Raytheon 6LQ6/ 
6JE6C 3.50; #14 antenna wire 1.95/C; Coax: 

RG6A/U 10(Vft; RG22B/U 20*/ft; RG63/U 10#/ft; 
RG213 15c/ft; quote new discontinued tubes; In¬ 
dustrial surplus list; quote Drake, Galaxy, Hy-Gain, 
Mosley, Tri-Ex, 2 meter transceivers. Tempo Ken¬ 
wood dealer. Prices collect. Mastercharge, Bank- 
Americard. Warranty guaranteed. Madison Elec¬ 
tronics, 1508 McKinney, Houston, Texas 77002. 
(713) 224-2668 . 


QSL’S — BROWNIE W3CJI — 3111B Lehigh, Allen¬ 
town, Pa. 18103. Samples 10#. Cut catalogue 25*. 


CHRISTMAS IS COMING. Subscriptions to Ham 
Radio are the perfect gift idea. Be sure to see our 
special holiday offer. 


WORLD QSL BUREAU —- See ad page 108. 


METERS AND T.E. REPAIRED or calibrated. Write 
Hortons Repair Center, 1132 Connway, Heath, Ohio 
43055. - 

FOR SALE MINT NCL 2000 linear $325. FDFM-2 
lOw 2m FM transistorized 6 channel transceiver 
with mobile mount and AC power supply $185. 
W7YHS, 319 N. 26th St., Billings, MT 59101. 


UHF FM RECEIVER; ARW-56 receiver, covers 404 
to 550 MHz, with any 10 crystal-controlled chan¬ 
nels. 28 vdc input, good condition with copy of 
manual and all schematics. $25.00 FOB, Richard 
Solomon, 19 Pierce Road, Watertown, Mass. 02172. 


SAROC Seventh Anniversary January 6-9, 1972. 

Advance Registration $9.00 per person entitles 
registrant to SAROC Special room rate $12.00 per 
night plus room tax, single or double occupancy, 
effective January 4 thru 12, 1972; tickets for ad¬ 
mission to technical seminars, Ham Radio Maga¬ 
zine and SAROC Happy Hour Thursday, Swan Elec¬ 
tronics and SAROC Social Hour Friday, Hy-Gain/ 
Galaxy Electronics and SAROC Champagne Party 
Saturday, Buffet Hunt Breakfast, Sunday. Ladies 
who register will receive transportation for shop¬ 
ping tour, luncheon and Crazy Hat program at the 
New Union Plaza Hotel downtown Las Vegas, Satur¬ 
day. Advance Registration, with Flamingo Hotel 
mid-night show, two drinks, $14.50. Advance Regis¬ 
tration, with Flamingo Hotel Dinner Show (entrees 
Brisket of Beef or Turkey) no drinks, $17.50. Tax 
and Gratuity included except for room. Frontier 
Airlines SAROC group flight package planned from 
Chicago, St. Louis, Omaha, Denver, send for de¬ 
tails. Fifth National FM Conference, ARRL, WCARS- 
7255, WPSS-3952, MARS, meetings and technical 
sessions scheduled. Accommodations request to 
Flamingo Hotel, Las Vegas, Nevada before Decem¬ 
ber 15th. Advance Registration to SAROC, 
Southern Nevada ARC, Inc., Box 73, Boulder City, 
Nevada 89005, before December 31st. 


"NIXIE" TYPE READOUTS (w/internal point) $2.90, 
sockets 55#; 7441A drivers $2.50; 7490 or 7493 
counters $1.75; 7475 latches $1.50; most 7400 
series gates 35*. DIP/IC sockets 1.2*/pin, Every¬ 
thing brand new. SASE full info. WA1HSJ, Box 1, 
Corinth, Vermont 05039. 


I STILL HAVE more used radio and electronic 
books to sell. List for SASE. James Fred, Cutler, 
Indiana 46920. 


TELL YOUR FRIENDS about Ham Radio Magazine. 
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ORDERING INFORMATION 

Catalog, including photos, of all items 24C post 
age Please add 75C on parts orders. $2 00 on 
larger kits Shipping via UPS when possible Give 
a street address 

HAL DEVICES, Box 365H. Urbana, II 61801 

Phone 217 359 7373 


H R | D EVCES 


HAL DEVICES 
MODEL 1550 
ELECTRONIC KEYER 


All the features of previous HAL keyers and more 
TTL circuitry Optional identifier for sending call 
letters DX and RTTY ops, take notice Transis 
tor switching for grid block AND cathode keying 
Rugged crackle cabinet with brushed aluminum 
panel Designed for ease of operation Model 
1550 only $64 95 With ID $89 95 


HAL MAINLINE ST 6 RTTY TU 

Complete parts kit for the W6FFC ST-6 now in¬ 
cludes all parts except cabinet Only 7 HAL cir¬ 
cuit boards (drilled G10 glass) for all features 
Plug-in 1C sockets Custom transformer by 
Thordarson for both supplies. 115/230V. 
50-60Hz $135 00 kit Screened table or rack 
cabinet $26 00 Boards and manual $16 50 
Shipping extra Wired units available 

HAL TOUCHCODER II KIT $55.00 

Complete parts kit. excluding keyboard, for the 
W4UX CW code-typer All circuitry on one 3 x 6" 
G10 glass PC board Plug-in 1C sockets Optional 
contest ID available. S35 00 Watch for an¬ 
nouncement of the new HAL code-typers, both 
Morse and RTTY 

HAL ARRL FM TRANSMITTER KIT 

Drilled, plated, glass epoxy HAL PC boards 
2N5913 final transistor RF detector with 0-1 ma 
meter added All parts, and the RF detector and 
meter only $50 00 + shipping Cabinet and 
crystals excluded Board only $7 50 
OTHER HAL PRODUCTS 

ID 1 REPEATER IDENTIFIER $75 00 wired 
W3EFG SSTV CONVERTER 55 00 kit 

DOUBLE BALANCED MODULATOR 6 50 kit 
DIP 1C BREADBOARD CARD 5 50 

MAINLINE ST 5 TU KIT $50 00 

MAINLINE AK 1 AFSK KIT 27 50 

HAL RT 1 TU/AFSK KIT 51 50 



The HAL DEVICES RVD 1002 

A revolutionary approach to amateur radio tele¬ 
type The RVD-1002 provides 

* Display of 60. 66. 75. and 100 WPM 5 level 
TTY 

* 1000 character display in 20 lines of 50 char 
acters per line 

* Selectable letters shift on space 

* Manual control of line feed and letters shift 

' Standard CCIR video output for use with mod- 
fied TV receiver 

* Noiseless operation with solid state reliabil¬ 
ity 


RVD-1002 (assembled) $495 

RVD-1002 R (rack mount). $495 

ST-6 (assembled) $280 

ST-6/AK-1 (assembled) $320 

TTY KEYBOARD available soon 


Modified solid state TV receivers will be avail¬ 
able Write for details 

HAL DEVICES, Box 365H, Urbana, II 61801 
Phone 217-359 7373 
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See you at SAROC, Las Vegas, January 6-9, 1972. 

HOOSIER ELECTRONICS — Your ham headquarters 
in the heart of the Midwest where only the finest 
amateur equipment is sold. Authorized dealers 
for Drake, Hy-Gain, Regency, Ten-Tec. Galaxy, 
and Shure. All equipment new and fully guaran¬ 
teed. Write today for our low quote and try our 
personal friendly Hoosier service. Hoosier Elec¬ 
tronics, Dept. G.. R.R. 25, Box 403, Terre Haute, 
Indiana 47802. 

THE PERFECT GIFT. Always hard to find, but 
good books always come very close. Look for 
our many special Christmas ideas. Comtec Books, 
Amherst. NH 03031. 

SELL OR TRADE for 2 meter equipment: Mobile 
6 meter FM GE Progress Line Transistor supply. 
100 watt output, very clean on 52.525. With 
manual, two frequency head, all accessories. 
Daniel Vernier, 19741 Broadacres, Mt. Clemens, 
Michigan 48043. 313-791-8364. 

EXCLUSIVELY HAM TELETYPE — 19th year. RTTY 
Journal, articles, news. DX, VHF, classified ads. 
Sample 30f. $3.00 per year. Box 837, Royal Oak, 
Michigan 48068. 

MECHANICAL FILTERS: 455 kHz. 2.1 kHz $18.95. 
300 Hz $22.95. J. A Fredericks. 314 South 13th 
Avenue. Yakima. Washington 98902. 

TOROIDS 44 and 88 mhy. Unpotted, 5 for $1.50 
ppd. W. Weinschenker. Box 353. Irwin. Pa. 15642. 

JOIN QRP Amateur Radio Club Int'l Inc. Send 
#10 SASE for information to Earl R. Lawler, 
W5JLY. Corresponding Secretary, RFD 2, Box 24-K, 
Burnett, Texas 78611. 

WANT TO BUY transceiver and matching AC power, 
such as NCX5 Mark II, SR 150 Galaxy, or what 
have you that is clean and priced right? Richard 
Schark. 417 North Ferry, Ottumwa, Towa 52501. 
(515-682-5741.) 

TV & RADIO TUBES 36<*. FREE catalog. Cornell, 
4219 N. University, San Diego, California 92105. 

NEW ELECTRONIC PARTS. Buy-Sell. Free Flyer, 
large catalog $1.00 deposit. Bigelow Electronics. 
Dept HR. Bluffton, Ohio 45817. 

ORIGINAL EZ-IN DOUBLE HOLDERS display 20 
cards in plastic, 3 for $1.00, 10 for $3.00 prepaid. 
Guaranteed. Patented. Free sample to dealers. 
Tenabco. John K4NMT. Box 198R. Gallatin, Tenn. 
37066. - 

ASK FOR FREE LIST of used Ham gear or for 
prompt personal attention on any new gear. Mail 
your order direct to VanSickle Radio, W9KJF. 
Indianapolis. Indiana 46205. 40 years experience. 

HAVE YOU SUBSCRIBED to Radio Constructor. 
Great Britain’s interesting construction magazine 
Audio, test equipment, simple receivers & much 
more. Only $6.50 per year. Radio Constructor. 
Greenville. NH 03048. 

SPANISH, GERMAN. JAPANESE courses for ham 
radio on 5" tapes, special price per course $9.50. 
Dual language manuals $2.50 each. Foreign Lan¬ 
guage QSOs. Box 53. Acton, MA 01720. 

TECH MANUALS — $6.50 EACH: R 274/FRR. 
TS-34A/AP, LM-21. BC-779B. SP-600JX, URM-25D. 
CV-591A/URR. S. Consalvo. W3IHD, 4905 Roanne 
Drive, Washington, DC 20021. 

QSLS. SECOND TO NONE. Same day service 
Samples 25f. Ray. K7HLR. Box 331. Clearfield. 
Utah 84015. 


SELLING, SEEKING, swapping Ham Gear. Hi-Fi. 
etc? Subscribe to Electronic Peddler. $1.00 per 
year. Box 44065. Cincinnati, Ohio 45244 

NOVICE CRYSTALS sale during Oct./Nov. 40-15M 
$1.25: 80M $1.75. Free flyer Nat Stinnette Elec 
Ironies Umatilla, FL 32784. 



ELECTRONICS 

LIMITED 


The KW2000B 
the transceiver 
with160Meters 

$699 withspkr 
and AC pwr supply 



NOW intheU&A 

K W Electronics 

o. SYITCOMI Inc 

10 Peru St.. Plattsburg, N Y. 12901 


faultless 

RTTY 

The world's first fully automatic 
Phase-Locked Loop RTTY terminal unit. 

Now includes 

DIGITAL SIGNAL PROCESSOR 
(signal regenerator and parity check) 

• Copies shifts from 100 to 1000 Hz 
automatically 

• Auto-track for drifting signals 

• Enters "mark-hold" when signal fades 

• Input tone range switchable to operate 
with SSB transceiver audio 

• Autostart and selective call available 

NEW OPTIONS: 

Electronic Speed Converter • lets any 100 wpm 
machine print 60, 75 or other lower speed 
signals 

Electronic Selective Call - solid state "stunt bos" 
ASCII and crypto options also available 

Write today for detailed specifications 

Also see us for tone burst encoders for 
reliable repeater access. 

WCI 

PO Box 17, Schaumburg, III. 60172 
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INTEGRATED CIRCUITS 

FACTORY FRESH — NO REJECTS 
W/SPEC. SHEETS 

FAIRCHILD — PHILCO — RCA 
MOTOROLA — NATIONAL 


NEW LOW PRICES 
RTL or TTL LOGIC 


UL 900 Buffer 
UL 914 Gate 
UL 923 JK Flip-flop 
MC 790P Dual JK Flip-flop 
MC 890P Dual JK Flip-flop 
MC 789P Hex Inverter 
MC 724P Quad 2 Input Gate 
MC 799P Dual Buffer 


..... 80? 10/5.50 

80? 10/5.50 

$1.50 10/8.50 

$2.00 10/18.95 

$2.00 10/18.95 

I $1.00 ea. 
10/9.25 


PRECISION RESISTORS Pack of 100 $1.98 

Frequency METERS TS 175U 85-100 MC 
Like NEW. $85.00 

1000 PIV DIODES 1 Amp Epoxy 10/$2.95 
STACO 11072 TRANSFORMER Open Frame 
Pri: 115V 60 eye. Sec: 24V .15A. Sec: 75V 
• 3A. 99? 


ARN-30 108-135 me tunable receivers. High 
frequency version of the famous com¬ 
mand receivers. Listen to local airport 
frequency or convert to 2 meters. Like 
New with schematic and operating In¬ 
structions. 12 lbs. $14.95 


MC 780P Decade 

MC 767P Quad Latch .. 

MC 9760P Decade 

ONE EACH OF 3 ABOVE $10.50 


7400 Quad 2 Input NAND Gate 65? 10/5.95 

7404 Hex Inverter 65? 10/5.95 

7441A Decimal Decoder/Driver 

$3.50 10/29.95 

NEW!! 7447 7 Segment Decoder/Driver 

$3.10 each 10/$27.95 
7473 Dual JK Flip-flop $1.30 10/10.95 

7475 Quad Latch $2.10 10/19.95 

7490 Decade Counter $2.40 10/19.95 

709 Op Amp $1.75 10/16.50 

741 Op Amp $2.70 10/25.00 

CA 3035 Linear Amplifier $2.25 10/21.95 


Western Union facsimile machines, send 
and receive pictures and memos. Works 
on 115 v 60 cycles. Shipped with auto¬ 
start, auto-phase pos-to-pos, conversion 
Instructions. 20 lbs. $19.95 


Telfax paper for above facsimile. 

2? each 1000 for $12.95 


LM 309K 5V Regulator S3.7510/S34.95 RADIO RECEIVERS R-257/U 


14 Pin Dual Inline socket terminals 

25? 10/2.25 

16 Pin Dual Inline socket terminals 

30? 10/2.75 


NEW NATIONAL Long Life Nixie tubes NL 
940S 0-9 with two decimal points 

$4.50 ea. 10/42.95 

Japanese Readout will replace 5750 tube 

$2.95 each 10/$27.50 
SOCKET for NL 940S 50? each 

100 KC CRYSTAL NEW __ $3.95 


88 MH TOROIDS 


10 / 3.00 


COOLING FAN BLOWER 4 pole 110V 60 eye 
motor with 4 bladed nylon fan. Very quiet, 
about 50 CFM 2*/ 4 "W * 3"H x 2»/ 4 ”D. Sh. 
wt. 3 lbs. $2.25 each 


& R ELECTRONICS 
311 EAST SOUTH ST. 
INDIANAPOLIS, IND. 
46225 

$5.00 minimum order. 

Please add sufficient postage. 


BACK WITH AN EVEN BETTER SUPPLY 

R & R has the Motorola Plug In's we sold 
out of last year and more. 

We now have the popular LOW BAND 25-50 
MC equipment. Unit comes with these 
plug-ins: 

. 1st IF & 2nd Mixer 

• RF & 1st Mixer 

• Oscillator-Doubler unit-Amplifler 

• 2nd IF & Discriminator 

• Audio Squelch 

• Filter Unit 

SCHEMATIC Diagrams for all units supplied 
COMPLETE SET $9.95 
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WANTED: #195154 GEARSHIFT for model 28 ASR. 
Also M28 LPR-9 Reperf. Larry Kleber. K9LKA/ 
W9CPD, Belvidere, Illinois 61008. 

NC-190 Receiver with manuals $75.00. Paul Ayres, 
2104 So. Clark Ave., Alliance, Ohio. 

LOOKING FOR FULL TIME EMPLOYMENT? If you're 
a selfstarter able to sell excellent Electronic 
Courses, there are jobs available throughout 
America and Canada. Write to Bill Welsh (W6DDB), 
234 S. Orchard. Burbank, CA 91506. 

WANTED: JULY '68 Ham Radio. Jim Henderson, 
WA6LVS, 4309 Patrice Rd., Newport Beach, CA 
92660. 

SEPT. 1931 QST — wanted — will pay $5.00. 
Paul Ayres. 2104 So. Clark Ave., Alliance, Ohio 
44601. 823-6847. 

RSGB MEMBERSHIP FOR 1972. Privileges include 
Radio Communication Magazine, Britain's finest 
amateur monthly, plus outgoing QSL Bureau. 
Join for only $9.60. Comtec Books. Box 592, 
Amherst. NH 03031. 

NEW FANS and twin blowers 115V 50/60Hz for 
electronic applications. Designed to fit 19" radio 
and computer racks $12.50. IMC boxer fans $5.50. 
Paul E. Talley. K5KMV, 11011 Paddock Circle. 
Dallas, Texas 75238. 

SEVENTH ANNUAL TELEPHONE PIONEER QSO 
PARTY. Contact as many individual members 
and reach members in as many different chapters 
as possible. Start at 1900 hours GMT. Saturday. 
December 4 and end at 0500 hours GMT on Mon¬ 
day. December 6. 1971. All bands may be used 
and the same station may be worked on more 
than one band. Phone: (± 10KHz)-3,965KHz: 
7.260KHz; 14.295KHz; 21.365KHz: 28.675KHz; 50.100 
MHz to 50.250MHz: 144.275MHz to 145.500MHz. 

C. W.: (±10KHz)-3.565KHz; 7.065KHz; 14.065KHz; 

21,065KHz. Scoring: One (1) point for signal report 
exchange in any chapter. One (1) point for ex¬ 
changing reports with each different chapter. 
Exchange: Signal report, contact number, chapter 
name and number. Send log extract showing date, 
time, station worked, chapter name and number, 
contact number, post-marked not later than Jan¬ 
uary 6. 1972 to: Frank J. Wojcik, W2SNJ. Stanley 
S. Holmes Chapter No. 55, Telephone Pioneers of 
America. 100 Central Ave., Kearney. N. J. 07032. 

NEW HAM MAGAZINE: Interested in public service, 
humanitarian actions and international friendship? 
Sample issue free. Worldradio, 2509 Donner Way, 
Sacramento. Calif. 95818. WB6AUH. 

JAMAICA (6Y5) Reciprocal licensing authorizations 
are now available to W/K amateurs. Write Ham 
Radio Magazine for application. 

ALMOST FREE. Taped code lessons for beginners 
to 5wpm. TCRC, 3637 West Grandview, Tacoma. 
Washington 98466. 

SCANNER BOARDS for CS4 four channel scanner 
(August 1971 Ham Radio), $3.50 each. MC6 Multi- 
Channel Oscillator boards, six oscillators per board, 
for crystals 5MC to 15MC. $4.00 each. Include 25* 
shipping per order. NYS residents add tax. Alton 
Industries. Dept. H. 7471 Thunderbird Road. 
Liverpool. N. Y. 13088. 

IS YOUR LIBRARY or work bench a mess? Help 
put things in order with a set of Ham Radio 
Binders. They will protect your collection and 
also keep it organized. Only $3.95 each or 3 for 
$10.00 postpaid from Ham Radio Magazine. 
Greenville. NH 03048. 


VALTEC — VS-II Speech Integrators. Immediate 
delivery from factory. The price - $44.50 complete. 
The results * fabulous. Send QSL card for free 
brochure or order direct; guaranteed. Valley 
Technics Inc., 2901 Sonora. Kalamazoo, Michigan 
49004. 

YOUR AD belongs here too. Commercial ads 25* 
per word. Non-commercial ads 10* per word. 
Commercial advertisers write for special discounts 
for standing ads not changed each month. 


2;FM 



Standard's SR-C826M Transceiver 

• 12 Channels 14 suppliedl 

• 10 watt power output 

• Hot MOSFET receiver front end 

• Low drain—all silicon semiconductors 

• Full 6 month warranty 

Complete, ready-to-go! Connect power and 
antenna and you’re on the air! Only $339.95 

liru/f 25W. 851SH ....only $449.95 
itll! 3W./6 channel 811SH 199.95 

Send QSL or circle number lor detailed brochure 

ERICKSON 
COMMUNICATIONS 

4657 North Ravenswood Avenue 
Chicago, III. 60640 (312) 334-3200 
a division ol Carl E. Erickson Co . 


USED TEST EQUIPMENT 

All checked and operating unless otherwise 
noted. FOB Monroe. Money back (less shipping) 
if not satisfied. 

Fluke Monotronics 207-1 Precision VLF Receiver- 
Comparator transistorized 640 

GR821A-Twm-T Imp. Bridge 235 

GR1231B Amp. & null det. w/P5 filter. P S. 115 

GR1419K-Prec. Decade Capacitor . 120 

GR1432M Prec. Decade Resistor 75 

GR1603AZ-Y bridge 176 

Gen. Microwave 550-WWV rcvr w/scope 245 
HP175A-50mHz scope-main frame only 450 
HP434A Power mtr.lOMW-lOW DC-12.4gHz 790 
HP525A-10-100mHz plug-in for above 85 

HP525B-100-220mHz plug in for above 95 

HP526B-Time interval plug-in for above . 45 

HP608B-Stand. sig. gen. 10-410mMz 385 

Kintel 301-D.C. standard-null voltmeter 235 
Meas 82-20Hz-200kHz, 80kHz-50mMz 

stand sig gen 275 

NE Eng 14-20C-10mHz freq counter 

(as is less time standard) 180 

NE Eng 14-20C-complete. checked 295 

NE Eng 14-20C-W/plug in to lOOmHz 355 

NE Eng 14-21C-10100mMz conv for abv 85 
NE Eng 14-22C 100-220mHz for abv 95 

Polaraa R microwave rcvr (plug ins avail) 275 
Polarad TSA-spec. anal. 10mHz-44gHz 

(plug-ins avail) 325 

Tektronix 513D-20mHz scope 275 

TS810/U scope calibrator 72 

RD-142A-Dual channel, 24-hr tape recorder 145 
URM25E-10kHz-50mHz stand sig gen 195 

URM26-3-400mHz stand sig. gen. 225 

USM50-22mHz time base scope 145 

USM68 Microwave pwr mtr-450mHz-up-to 5W 110 
USM105A-Mil version HP160 scope 

w/dual trace plug-in 550 

(Send SASE for complete list) 

nn A V Electronics 

UllHI P.O.Box 941 Monroe, Ml 48161 

Specializing in used test equipment 
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AMPEREX 

READOUT 

TUBE 

Brand new 
$3.00 ea. 
10/$25.00 


COUNTING 

PACKAGE 

Amperex Tube 
SN 7490 
SN 74141 
All above $6.75 


NIXIE TUBE POWER SUPPLY 

From used eqpmt. OK. 115V input, solid state. 
$4.95 


2N404 3/1.00 

2N706 3/1.00 

2N2218A 2/1.00 

709 OP AMP 75<* 


2N990 2/1.00 

2N2222 2/1.00 

2N2907A 3/1.00 

741 OP AMP 1.00 


MM500 Dual 25 bit shift register $2.50 

MM502 Dual 50 hit shift register 3.50 

MEM 511 MOS P channel FET 1.00 

1 amp diode 1000 PIV 8/1.00 

1 amp diode 1500 PIV 4/1.00 

2 amp diode 1000 PIV 6/1.00 

COMPUTER ENCODER PC board, wired, with 
diodes & IC's. Removed from ASKII key-boards. 

$5.00 each 

640 WIRED CORE MEMORY $5.00 per frame 




MODEL 33 KEYBOARD 
$75.00 
Brand new. 

Made by TELETYPE. 


MAGNOSTRICTIVE COMPUTER MEMORY 

Magnostrictive delay line good for approx. 
7000 bit storage. Details included. $25.00 

MOTOROLA POWER TRANSISTOR 2N3448 
NPNS * PWR • 115 watt • 80 volt $1.S0 

Please add postage for above items 
Send 25<* for Surplus Catalog . . . 

JOHN MESHNA JR. ELECTRONICS 
P.O. Box 62 E. Lynn, Mass. 01904 


| SPACE-AGE TV CAMERA KITS A PLANS I 

Bt A PICKER M HOME TELECASTING- fe.Uy— 

TV CAMERA. XT-IA. W„ & JIIA.95 •*. U4 

V»*» i n k - 4 »— milMMl —lull. H.* Mlrty. [ 
CwkN «> any TV Mdil.<rti>. IWillw. 

■p wiiW i. iIkiMi, MAwky. He. 

PHONI or WRITI for CAT A LOO 
(MAI W» W Min 

Hm* bti —n mt pim* wWi mom- 

bit, totwcMI. cHIa —KOI *>bl. MAIL P—M, M 

I Tsoi moaoway mw ATV Research oakota city. nim. Atm I 



WE PAY 


HIGHEST 


PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 


H & L ASSOCIATES 

ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH. NEW JERSEY 07206 
(201) 351-4200 


TOROIDS - TELETYPE 

Lowest prices anywhere! 

88 mhy TOROIDS 40/S10. Ppd. U S A. (5/S2.00) 
MACHINES — SUPPLIES — GEARS — TAPE 

STA Tsr VAN W2DLT 


302H PASSAIC AVE. 
STIRLING, N. J. 079804 


TELEGRAPHERS WANTED - For membership In 

Morse Telegraph Club, Inc. 

jjf Non-profit • Historical - Fraternal 
I * jj Includes subscription to Dots & Dashes 
|M| Dues $2 per annum 

Write; Wm. H. King. GS&T 
p o. Box 56 
Pasadena. Ca 91102 


333 • 

coec| 

0 0 3 - 3 9 3 


ANNOUNCING A NEW DIGITAL KEYER 

I Featuring squeeze keying, dot-dash memories. I 
transistor and relay output, variable pitch keying | 
monitor with built m spkr, regulated pow 
| supply. 8 I.C.. 5 transistors. 5 diodes, handsome | 
abinet and a warranty that is unequaled. Log 
I board and power supply monitor board can t 
purchased separately. Send for brochure. 

BAKER & WINNAY 

420 Maplewood Ave., Springfield. Pa. 19064 


PROGRAMMABLE - REPROGRAMMABLE!! 

• Th* KING Of (lactrotuc Kryxi 
■ 30 Char act* N—t MnK Mwitory 
\ • Enry ConcmuMr f Mivir 

IK 403 1299 9*» Complrlr POM Factory 
WRIT! FOR BROCHURE 



► s/gna//nnp CX7A 

New "A" model Now Available 
Still $2195 — Great New Reliability 
Phone/wnte Don Payne. K4ID 
for a trade on your gear 

PAYNE RADIO 

Box 525 Springfield, Tennessee 

days (615)384 5573 •nights (615)384 5643 


FIRE & BURGLAR ALARMS 

| 1971 Handbook & Catalog 

I ' £ Hundreds 

V-X* Dollars 

Professional equipment from famous manu¬ 
facturers. Easy step by step illustrated instructions, 
no snecial IimiIs required. Save up to 75%. This 
handbook is a must for every homeowner and busi¬ 
nessman. Just $1 cash, check or M.O. 

Write W1JFT 

ALARM COMPONENT DISTRIBUTORS 

33 NEW HAVEN AVE., DEPT. HR 
MILFORD, CONN. 06460 
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KOJO AUDIO FILTERS FOR SSB AND CW 

The KOJO audio filters can greatly improve reception 
on all receivers, even the most sophisticated receivers. 
Large amounts of high-frequency hiss, background noise 
and sideband buckshot can be removed. 

The SSB filter is of a low pass configuration, designed 
with a sharp cutoff to provide a rejection of better than 
30 decibels at all ham band frequencies above approxi* 
mately 3500 Hz. The filter is specifically designed to be 
placed in a low-impedance line for earphones or speaker. 

The CW filter has a 
spot frequency of 780 Hz 
ar> d a passband of 1100 
H z with a reference 
■* j >„ * level, 40 decibels below 

x *>. m the signal level at the 

l oiiuxi design frequency. The 
peak of the passband is 
*ssb 100 Hz wide at the —3 

decibel reference points. 
• #cw The CW filter is specifi¬ 

cally designed for low- 
impedance input and high-impedance output. High-imped- 
ance crystal earphones are recommended. However with 
low impedance earphones a small auxiliary amplifier or 
impedance matching transformer may be used. 

KOJO filters are made up of top grade coils and com¬ 
ponents and are available in easy to assemble kit form 
with simplified instructions, or in a deluxe model. The 

deluxe model is completely built up and ready for use and 

is enclosed in a Gray cabinet* with convenient IN-OUT 
switch. 

Try a KOJO and see what you can hear now and could 
not clearly hear before. 

•Slight cabinet layout changes subject to take place 
without notice. 

CW Filter Kit $ 7.95 Deluxe CW Filter $15.95 
SSB Filter Kit $11.95 Deluxe SSB Filter $19.95 

All filters shipped postpaid. Arizona residents add 4% 
sales tax. 


Kit $ 7.95 Deluxe CW Filter $15.95 
Kit $11.95 Deluxe SSB Filter $19.95 




• Self 
completing 

• Dot 
memory 

$77.50 

PPD USA 


FREQUENCY 

STANDARD 


Precision crystal 
Markers at 100, 50, 
25, 10 or 5 kHz. 

$32.50 

(less batteries) 

PPD USA 

Send for 
free brochures 


THE J. LYNCH CO. 

P. O. Box 7774, Phoenix, Arizona 85011 


PALOMAR ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 


Solid state RTTY terminal unit Model FS-1A Completely 
wired and tested. Built on a 5" x 6" printed circuit 
board we use top quality components throughout. This 
hot solid state unit features a 500Z input, tuned filters 
(standard mark and space freq. 2125, 2975 Hz or 2125, 
2295 Hz specify shift when ordering) reversing switch, 
output for scope monitoring, and drives selector magnet 
directly. Power requirements 12 VDC @ 65 MA. Factory 
warranty and repair service on all our models and kits 
Model FS-1A wired and tested $39.95 

Power supply for above Model PS-1 A Solid State regulated 
12V @ 1A. $14.95 

Teletype Paper for Model 15 & 19, 3 copy rolls. 

Box of 12 rolls $5.00 
Teletype Tape wide. Box 6 rolls $3.00 

Computer Tape >/*" Magnetic Tape $1.25 per roll 

Nickel-Cad battery 1.4V @ 7.5 Amp Hr. $2.75 

SEND FOR OUR LATEST CATALOGUE 10c 

BOB-FRANK ELECTRONICS 

407 RITTER ROAD 
HARRISBURG, PA. 17109 


BRISTOL RADIO 

New England's Finest 

2M • FM • HQ 
ALL MAKES 
NEW & USED 

Glen W2CXX/1 

BRISTOL RADIO 

420 HOPE ST.. BHISTOL, R. I. 02809 

SALES SERVICE 



GET READY FOR THE 


^4 


U convention 

JANUARY 6 TO 9 • 1972 
FLAMINGO CONVENTION CENTER 
LAS VEGAS. NEVADA 


J SAROC, Flamingo Hotel Room SAROC, sponsored by Southern Nevada 
a-- rate $12.00 plus tax, single or ARC, Inc., Box 73. Boulder City, Nevada 
double occupancy. Mall to Fla- 89005.^^^ « 
mmgo Hotel. Las Vegas. M g 

SAROC. advance registration $14.50 j* 

per person, regular registration at the r 

door. Flamingo Hotel Late Show, Sunday uii -mu m 

Breakfast, Cocktail Parties. Seminars M , 

and Meetings. Mall to SAROC. W LAS VEGAS, NEVADA 
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CONNECTICUT HAMS 

Visit Roger Miner's Surplus Electronics, 246 
Naugatuck Ave., Milford, Conn. Ph. 877-0565. 
Nights 7 pm to 10 pm and all day Saturday. 
DRAKE TR-3 W/PS-$350. Collins 75S1 W/ 
NBR-$300. HEATHKIT SB-200$165. SB-620- 
$65. OP-1 Scope$90. H P. 460b Wideband 
amp.-$25, 210a Sq. W. Gen.-$15, 522b-$120. 
AMPEX FR-1100 Stereo tape rec.-$350 4- 

1000A Filament Trans 7.5 vac @ 42 amps, 
will run a pair-$30. Amp filament chokes 
3-30mcs 30 amps $9.50. Johnson 15 amp 
rotary ind. 27uh-$25. HIGH POWER HEAD¬ 
QUARTERS IN THE NORTHEAST. COME IN 
AND SEE US — K1DQV. 

'Zf/tc A ^ I fores __ 

SURPLUS KLKUXHONIGS COMPANY 

‘in NAI'IIATI l h AVKNI'K • MM.* *lNI» l "N\KI TM I I 


IN DUAL IN LINE PACKAGES 
DIGITAL TTL 

7400 4.? input NAND 35 7410 3-3 input NAND 35 

7402 4-2 input NOR 35 7420 2-4 input NAND 35 

7404 Hu liwfftf* 39 7440 2-4 input Buffvr 35 

7441 BC0-t0'0rc>mjl Ofcodfr/Dnw 2 00 

7442 BCD-tO'D«un*l Opcode* 1 79 

7447 BCO-io-7-Stgmrnt Decodrr/Driver 1 79 

7451 2-2-widf 2-mput AND OR INVERT 35 

7454 1-4.*.dr 2-input AND-OR-INVERT 35 

7472 JK VS flip riop 50 7475 Quad L«lch 1 35 

7473 Dual JK Fl.p Flop 70 7476 Dual JK Fl.p Flop 80 

7490 Decade Countfr 1 40 74107 Dual JK Fl.p Flip 75 

7493 4-B't Binary Counlrr 1 40 

7495 4-Bit l-R Sh.lt Remitter 1 50 

DIGITAL DTL 

930 2-4 input NAND 35 933 2-4 input Calender 35 

936 Hf* Invertpr 39 946 4-2 input NAND 35 

962 3-3 input NAND 35 9093 Oual JK Fl.p Flop 67 

945 RS/JK Clocked Fl.p Flop 50 

LINEAR IC'» 

741C OP A VP compensated DIP B3<* T0-5 92r 

709C OP AMP DIP 67f T0-5 75r 

Dmount\ up to 255. available on large !C ordfft Dorem 
of other parti available Send post card for catalog Ordfri 
leu than S10 00 add 50e pott & handling Above S10 00 ppd 

DIGI-KEY 

Bon 126. Thief River Falls. Minnesota 56701 


R19 Receiver 2 Meters 118-148MC. Used $19.95 
T30 Throat Mikes $1.95 

IF Ampl.-Audio Unit for ARC27 • Less Tubes $1.95 
MX 215 Blower 12 to 115V AC or DC New $4.95 
Write for free catalog 


rV^/^SAHS, ONCA40, 


7049 W. ARCHER AVENUE 
CHICAGO. ILLINOIS 60638 
PHONE: 312-586-744 1 


r \ Gain 

, 15 db±2db 

* A • Sensitive 

. Selective 
• Free Brochure 

Tunes 80-10 mtr Ham Bands 
Also CB — Connects between Antenna and 
Receiver or Transceiver 
Wired $29.95 Kit $19.95 

Includes $1.00 for mail and insurance 

WABAN LABS 

Box 17, So. Sudbury, Mass. 01776 


ANNOUNCING 

TWO NEW FREQUENCY STANDARDS 

Markers of 100, 50, 25. 10 and 5 KHz, selected I 
by front panel switch. Zero adjust for WWV I 
calibration, handsome cabinet. lOOKHz crystal 
included and a si* month warranty. Model 100- 
5PC. portable (battery operated) less batteries. 
Model 100-5PS for fixed station use (power line 
operated). $28.95 each PPD. Write for brochure 
1 BAKER & WINNAY 

420 Maplewood Ave., Springfield, Pa. 19064 


SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 
WANTS TO BUY 

All types of military electronic equipment and 
parts. Call collect for cash offer. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 • (2011 327-7640 


A cucnmc HS1 the professional keyer 


Chuck the Reviews 

■ OST March 1971 ■ POP ELECT . July 1970 

• CO. January 1971 ■ 73, January 1971 

• Mam Radio. August 1970, December 1970. March 1971 

• WRITE FOR DESCRIPTIVE BROCHURES 
ElECTRO From your ham dealer or direct 
DEVICES ' Boa 4090 Mountain v.aw CaMofnia 94040 


mm 


COMPUTER BOARDS, CORE MEMORY 
MATS, IC'S and HOME EXPERIMENTER'S 
ELECTRONIC COMPONENTS ALL AT 
TRUE BARGAIN PRICES. SEND 10c FOR 
LATEST CATALOG. T R I-T E K , 

P.O. BOX 14206, PHOENIX, AZ. 85031 


NEW TONE GENERATOR 


• Unaffected by R.F. 

a No wires to connect 

• 5 adjustable tones preset to 
1800. 1950. 2100. 2250. 2400 
Hz. (Special tones at no 
extra cost.) 

a Automatically turns on by 
placing microphone over 
speaker. 

• Ready to use 


MODEL TG*5 


$26.95 ppd. 


NEW! F-100 PRESELECTOR! 
BA TTER Y OPERA TED-MOS-FET 


DGM ELECTRONICS 

787 BRIAR LANE, BELOIT, WISC. 53511 


BROADBAND AMPLIFIERS at a price you can afford 

gr —- ~~~~ "\ The BBA-1 series offer high 

1 gain over the HF to UHF 

1 region with Noise Figures as 

\ low as 3dB max. BBA-1PB cov- 

- \ ers 30 to 400 MHz with 17dB. 

i(II \ ± ldB. gain and 3.2dB. maxi- 

1 ‘~ v ' igir mum Noise F'9 ure The BBA-1 P 

*TjL covers 3 to 500 MHz with 

TP; gain between 15 and 30dB. and 

* f HP I maximum Noise Figure of 3.0 

** * * dB. For less critical use order 

the BBA-1 which has the same coverage as the BBA-1P but 
with slightly reduced UHF gain and higher Noise Figure. They 
are all a barga.n 1 BBA-1PB, BBA-1P - $45.00, BBA-1 • 
$30.00 FOB Baltimore 

RADIATION DEVICES CO. 

P.O. Box 8450, Baltimore. Md. 21234 
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Radio Amateur 
Emblems engraved 
with your call letter 


BOOKS... 

RADIO COMMUNICATIONS HANDBOOK — An 

outstanding technical guide to all phases of 
amateur radio. In 832 pages 20 complete chap¬ 
ters are devoted to such subjects as single side¬ 
band. antennas, mobile equipment. RTTY and 
much, much more. This excellent book has 
received wide acclaim on both sides of the 
Atlantic and belongs in your library . . . now. 

$12.95 

AMATEUR RADIO CIRCUITS BOOK — Completely 
revised — new edition. A very handy collection 
of many useful circuits for amateur use. Loaded 
with good ideas for that new converter, exciter 
or other project you are working on. Only $2.50 
VHF-UHF MANUAL — G. R. Jessop, G6JP — 
Probably the most comprehensive work of its 
kind ever publilshed. Covers everything from 
beginners to advanced material. Only $5.95 

AMATEUR RADIO TECHNIQUES — Third Edition 
— J Pat Hawker, G3VA — Brand new edition — 
completely revised. A very complete collection 
of short articles and ideas covering many I 
aspects of amateur radio. Includes new enlarged) 
semiconductor section. 160 Pages. Only $3.75 
RADIO DATA REFERENCE BOOK — Second Edi- 
tion — By G. K. Jessop, G6JP — Here in a 148 
page book is one of the most complete compila¬ 
tions of radio and electronic charts, nomographs, 
formulas and design data available. Whether you 
design, build or operate, this is a book you must 
have. Only $3.00 

RADIO HANDBOOK — 18th Edition — How to 
design, build and operate the latest types of 
amateur transmitters, receivers, transceivers and 
amplifiers. Provides extensive, simplified theory 
on practically every phase of radio. 848 pages. 

Only $13.50 

ALL ABOUT CUBICAL QUAD ANTENNAS by 
W6SAI — Construction and tuning data. Multi¬ 
band Quads. Charts, drawings and photos for 
your Quad. Full complete data on homemade 
Quad antennas. New 2nd edition. $3.95 

BEAM ANTENNA HANDBOOK by William Orr, 
W6SAI — New edition. Theory, design, construc¬ 
tion, and the installation of rotary beam antennas! 
SWR data! Multi-band beams. 40 meter beams. 
20 meter DX beamsl How to make your beam 
work! 200 pages. $4.95 

ELECTRONIC CONSTRUCTION HANDBOOK by 
Robert Lewis, W8MQU — All about design - 
construction - layout and testing of electronic 
equipment. Non-technical guide for kit-builders 
and your best key to better performance of your 
equipmentl $3.95 

SINGLE SIDEBAND: THEORY & PRACTICE by 
Harry D. Hooton, W6TYH — A basic text, cover¬ 
ing origin of ssb, derivation of signals, sideband 


niques. carrier generators, speech amplifiers and 
filters, balanced mixers and converters, low-power 
ssb transmitters, linear r-f power amplifiers, 
much more. 388 pages, hard cover. No. 24014 

$6.95 

SOLID-STATE QRP PROJECTS by Edward M. Noll, 
W3FQJ — By building QRP equipment you learn 
solid-state technology, since these rigs include 
transistors and/or integrated circuits. The low- 
cost units described have power ratings from 
less than 100 milliwatts up to about 20 watts. 
Both cw and phone rigs are included. No. 24024. 

$4.25 

F-M REPEATER HANDBOOK by Ken W. Sessions. 
Jr., K6MVH — The definitive work on amateur 
f-m repeaters. Includes: Preparing and obtaining 
sites for repeaters: how to bund a repeater: 
repeater applications; an f-m repeater directory. 
No. 24008. $6.95 

order from 


BOX 592 


om/eo 

AMHERST. N. H. 03031 


CIRCUIT 
BOARDS 
in 10 
Minutes 

with just a pair 
of scissors 


Pressure Sensitive Copper Foil 
Tape and Sheet • 

No Chemicals — No Mess 

No Layout Restrictions 

Full Instructions 

Simple Circuit Changes 

Flexible — Conforms to any surface shape 

Use for Crossovers — Either insulate with 

Teflon or Mylar or use other side of board. 

5 feet 1/16" or 1/8" wide _ $.60 

100 feet 1/16" or 1/8" wide .$9.95 

Sheets 6" x 12" — $2.50 each 
or 5 for $9.95 

Order Now 


Cir-kib 


Division of Blulyne Electronics Corp. 

91 State Street 
NORTH ADAMS, MASS. 02147 


k 


lib 


radio amateur 


•_( 


□ Gold 

□ Rhodium 1 


call letters | 

$6.00 Ea. | 


A All illuitrotiom / Q Gold 

I or* octuol »•*« ( 

\ □ Rhodium 

S 9 H .□ . 


'I /) '“V- j call letters 

\Lj n*. 1 $6 0 ° Ea - 


Two or more -emblems at the same time $5.00 each. ! 


n 


a 
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BRAND NEW FREQ-SHIFT TTY MONITOR 

Navy OCT-3: FM Receiver type, freq. range 1 to 26 MHz 
in 4 bands, cont. tuning. Crystal calib. Reads up to 1500 
Hz deviation on built-in VTM Cost SHOO.00 each! In 
original box, with instruct, book & cord, fob Mariposa, 
California $49.50 

REDUCED RADIO RECEIVER PRICES! 

Start a Christmas Lay-Away of you wish ... we will hold 
them Every receiver aligned, grid 199% perfect, and 
dean SP-6O0-JX, double-conversion 540 kHz continuous to 
54 MHz, plus crystal control, if you wish, for your 6 most- 
favorite statfons. In cabinet, $299.50. Less cabinet but 
with top & bottom covers, $275.00. R390/URR, triple- 

conversion, 500 KHz to 32 MHz with precision digital 
tuning and crystal zero-beat and corrector each 100 KHz 
only $595.00. R390A/URR adds the sharper CW 
selectivity of mechanical filters, only $795.00. 

BRAND-NEW SOLID-STATE SCOPE BARGAINS: 

We are now the Distributor for Leader Instr. Corp QUAL¬ 
ITY-CONTROLLED imports. Warranty is 2 years on parts, 6 
mos on labor We pay the shipping to your door at adver¬ 
tised prices! Here they are: 

LB0-301: 3" Portable, triggered, with both vertical & 
horiz. accurately calibrated. DC-7 MHz pass. 3Mz mv rms 
sensit. Swp 0.2 usee & up 5"x8"xl2" 14 lbs. 334.50 
LB0-501: 5", triggered, both vert. & horiz. accurately 

calib DC-10 MHz 7 mv rms sensit. Swps 0.2 usee & up. 
Il"x8"xl7". 20 lbs. 339.50 

LB0-53B: 5" Vectorscope, DC-10 MHz. Hybrid solid-state 
& tubes. FET's eliminate display bounce from line tran¬ 
sients. Clear Vector Pattern display. Il"x8"xl7". 30 lbs. 

229 00 

10X Probes for above: LPB-10X, each 15.90 

20-LB NAVY PORTABLE 4 MHz SCOPE 

AN/USSM-32: 10 Hz lo 4 MHz ±2 db Line 118v, 50- 
400 Hz. 3WP1 CR tube with rectangular mask & graticule. 
Sensit. 40 mv rms/cm & up. and includes calibrator. 350 
nsec video delay line. Input 1 meg, 28 pf. Sweep triggered 
by signal % usec/cm & up. 5 choices Z-axis Markers for 
exact calib. With schem dwg & op. instruct. 

Good used 129.50 

(OHC at cost if desired, grtd not over $50 ) 

TEKT' & HEWLETT-PACKARD SCOPE BARGAINS 

_ Ask for our Catalog Category #24! 

We have Digital Counters, Aeronautical Test Sets, Audio Test 
Sets. Oscillators, VIVM's, Precision Meters. Pulse Genera¬ 
tors, Signal Generators, Differential Voltmeters, Regulated 
Power Supplies, Wattmeters, etc. with separate Catalogs for 
each Category so please ask for your needs by the 

type of equipment you need! THANKS! 

WE ALSO BUY* WHAT DO YOU HAVE? 


R. E. GOODHEART CO. INC. 

Box 1220-HR, Beverly Hills, Calif. 90213 
Phone: Area Code 213, Office 272-5707 


“WORLD QSL BUREAU" 

THE ONLY QSL BUREAU to handle all 
of your QSLs to anywhere: next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 4c each. 

5200 Panama Ava., Richmond, CA USA 94804 


r«»h O 
groied 


IRIZONA SEMICONDUCTOR 

•OUAUIY COMPONENTS • 

7-SEGMENT INCANDESCENT SEMI — KlTS * 

■ 40 vc big monev on protect* *> 

IS*"" Ril- mt(ude» oil mteg 
lorcwitt needed plu» tpec il 
I no other parti included 

F S — I FREQUENCY STANDARD 
(featured in Nov 1968, QST J 
INCIUOIS 

I3» SN7490N $ 4Q 

14) MC845P “ 

7 IC'S TOTAl 
NEW CATALOG INCLUDES 
THREE NEW 
COMPLETE KITS 

OUB n»EC CATALOG HAS . POSTAGE PAID 

CIRCUITS AND NCW IDEAS TOO • 



INCANDESCENT 

READOUT 

Bright, low current, 

5 volt operation 
May be driven 
directly 6y SN74 4 7* 
50,000 hour roting 
rctioni 

icluded $3 70 


OICIDICIT-7 

Counter Bui 

INCIUOIS . __ 

SN7447N OfC004* ORIVII 
SN7490N OICADI COUNTI* 
HOOMU’ INStBUCtlONS 


wilding Block 
7 SIGMI NT Digit 


only $8.95 


SEND •< STAMP 


SPEC SHEETS INCLUDED 
PO BOX H2, GOODYEAR, ARIZ. 85338 








NOW! 

IS THE TIME 
to get a binder 
for your 1971 issues 


Don't lose them . . . 
Don’t let them get 
dog-eared & dirty 

Only $3.95 each 
or 

3 for $10.00 


Also Bound Volumes for 
1969 & 1970 $14.95 each 


HAM RADIO MAGAZINE 

GREENVILLE, N. H. 03048 


108 ca november 1971 
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NEW 2M PREAMPLIFIER 

12 vdc powered 
27 db gain (approximately) 
noise figure 2.5 
will bring most receivers 
to .1 av sensitivity 
without appreciable noise. 

Metal case. ONLY $17.95 ppd. 

CRAWFORD ELECTRONICS 

302 West Main, Genoa, IL 60135 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 Wesl Crescent Avenue 
Allandale, New Jersey 07401 


TYMETER 

"Time At A Glance" 
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CLOCK 


Walnut or ebony plostic co$c. 
A. Your D.ol.r, or «'H. 7% W, 4 D MOV 60 

DIRECT FROM cy. Guaranteed One Year. 


PENNWOOD NUMECHRON CO. 

rrMtrit ikcuonics 

7J49 ftANKSTOWN AVI PITIS»UiGM. PA IJJOP 


FELL IN DEEPER - 
GREATER SAVINGS for YOU 

METERS-very limited quantities 
WESTON #1301. 3 Vi" rd. 0-20; 0-300; 0-500; or 
3 'A" sq. 0-20 0 ma DC. Choice. each $4.50 
WESTON #301. 3 Vi " rd. 0-500 ua DC. ea. $5.00 
WESTON # 476, 3»/ 2 " sq. or rd. 0-10; 0-15; or 
0-30v AC rectifier type. each $4.50 

WESTON #506. 2%* rd. 0-300v DC. ea. $3.50 
*'S M meter. 2*4" sq. wide view plastic. CHEAPIE 
Import, scale 0-60, reverse movement. Basic 
movement 0-5 ma DC. 4/$6.25; each $1.75 
API #430. 274, 5" x 2 Vi". fits 2 Vi" hole. 0-200 
ma DC, mirror scale. each $8.50 

BURLINGTON #841. fan style. 4 > 4 " x lVi" 
dial. 3 Vs " deep Take hole. 0-200 ua DC. 

$5.50 

UPRIGHT, Rectangular Oil Capacitors 

4 mfd. 1500v DC. 3 3 4" x 1*4" x 5" 4- Vi" 
ceramic terminals. 15 mfd. lOOOv DC. 3Vi" x 
3*4" x 4 9 /a" 4- */a" ceramic terminals. 20 mfd. 
400v DC. 2V," x 1V 4 " x 4Vi" 4- Vi" solder 
terminals. CHOICE, mix or match 4/$7.50 

each $1.95 

25 mfd, 25 vDC. tubukar lytic. Vi" dia. 1" 
long. 10/$3.00; 3/$1.00 

JOHNSON #104-251, flexible shaft couplers. 

»/ 4 " to Vi" .4/$4.50; each $1.25 

4 gang. 17 position, rotary switch. Ceramic 
plates. With detent, dial plate, pointer knob. 
2" x 2Vi" x 5Vi "4- 2" for >/ 4 " shaft. 

4/$13.00; each $3.50 
100 CFM rotron muffin fan. Motor 105-115v 
50/60 cycle. 14w. USED, removed from equip¬ 
ment. shroud removed. NO FRAME, has 4 
mounting strips. CLEANED. TESTED, EXCEL¬ 
LENT. 4/$18.50; each $5.00 

27 MC antennas. Made for CB walkie talkies. 
17" i- Vi" for Motorola type phono plug. Top 
loaded. Ideal for CB. model boat & aeroplane 
radio control. 4/$10.00; each $2.75 

SORRY - NO COD. PLEASE include sufficient 
to cover postage. Insufficient postage too ex¬ 
pensive, rarely repaid. Any excess remittance 
refunded with order. 

BC ELECTRONICS — e/o BEN COHN 

MAILING ADDRESS: 

1249 W. Rosedale Ave., Chicago, Illinois 60626 

Store address: 5696 N. Ridge Ave.. Chicago. III. 
60626. Hours: Wed. 11 a m. to 2:30 p.m.; Sat. 
10:00 a m. to 2:30 p.m. Other times by appoint¬ 
ment. 312*334-4463 4 784-4426 
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... for literature, in a hurry — 
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NEW 

THE BTI 
LK-2000 HD 

LINEAR AMPLIFIER 




Reserve Power to Spare 
Eimac 3-1000Z 

3000 Volt 1 Amp 
Power Supply 

Easier Tune Up 

Improved Instrumentation 

Built-in Wattmeter 



An outstanding 
amplifier 

Only $895 


'WEST COAST'S FASTEST GROWING AMATEUR RADIO DISTRIBUTOR” 
__ ' WE SELL ONLY THE BEST" 


6 


/Electronix Sales 

.23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505 
\ Phone: (213) 534 4456 or (213) 534 4402 

\ HOME of LA AM A TEUR RA DIO SA L ES 
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You don’t have to be a ham 
to enjoy SSTV! 


Since Robot’s SSTV equipment trans¬ 
mits images over the phone line as 
well as the ham bands, why not give 
your mother and father, or grown-up 
children a Robot Monitor for Christ¬ 
mas. 

When you call them on the phone 
or via phone patch, you could trans¬ 
mit all kinds of things to them. Like 
images of your children or their re¬ 
port cards, your house, your new 
station, your Christmas tree, last 
night's snowfall, family documents, 
etc. 

Working SSTV on the ham bands is 
fascinating. 

But if your closest relatives had a 
Robot Monitor connected to their 


1BBBDTI 

ROBOT RESEARCH, INC. 

7591 Convoy Court 
San Diego. California 92111 


phone, you could multiply the pleas¬ 
ure you obtain from your SSTV 
equipment a hundredfold. 

And just think: your parents or chil¬ 
dren would be the first ones on their 
block with PICTURE TELEPHONE! 
That in itself is worth the investment. 
Write for our free brochure on SSTV 
and the Robot Camera and Monitor. 
If you act soon, we can assure de¬ 
livery before Christmas! 

ROBOT MODEL 70 MONITOR $495 
ROBOT MODEL 80 CAMERA $465 
25mm fl .9 LENS .$ 30 


ROBOT RESEARCH. INC. 

7591 Convoy Court 

San Diego, California 92111 

Gentlemen: 

Please send me your complete information 
on the Robot camera and monitor. 

Name 
Rt rn«»l 

City_ 

State 

Call_ 
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NEW, TOTALLY UNIQUE, 
TEMPO CT 220 TR 
FM/AM TRANSCEIVER 


Don't let its small size fool you (it's only 7" 
wide). This little giant outperforms its big 
brothers. Look at these specifications... then 
look at the low price. Completely solid state. 
220 to 225 MHz operation. Transmitter: Posi¬ 
tions for 5 internal crystals (not supplied). 1 
external crystal position and VFO input. 
Power Output: 4 watts FM, IV 2 watts AM. 
FM internally'adjustable to 15 kc. Power 
Requirements: 13.8 VDC XMT 1.2 amps FM. 
.5 amp AM, 25 ma Stby. Receiver: Tuning 
Meter for AM and FM. .6 micro-volt for 20 
db quieting. Tunable or pre-set to five in¬ 
ternally adjustable frequencies. FM is de¬ 
tected by limiter discriminator, 6 db at 15 kcs. 

1 watt audio output — 5% distortion. 
Double conversion, 10.7 MHz and 455 KHz. 
ACCESSORIES AVAILABLE: AC Power Sup¬ 
ply & Speaker. Internal amplifier to in¬ 
crease output to 20 W FM and 8 W AM. 
External VFO. External high power ampli¬ 
fiers for FM operation. (CT 220-40 or CT 220- 
80 suggested.) 

Introductory price: $179.00 



TEMPO CT HIGH POWER 
VHF 2 METER AMPLIFIERS 
... COMPACT AND HANDSOME 

A. The CT 1002-2; Operates directly from a 
12 VDC power source. Antenna switching is 
automatic when as little as 1.5 watts of RF 
drive is applied. The amplifier incorporates 
Balanced Emitter transistors and state of the 
art design practices, making it virtually im¬ 
mune to destruction due to high VSWR or 
misloading conditions. It may be used any¬ 
where in the 2 meter band without the neces¬ 
sity of retuning. Only 9%" x A" x 3", the CT 
1002-2 can be installed almost anyplace. 
Since there are no switches or meters, it may 
be mounted under a seat, in the trunk or in 
a desk drawer. SPECIFICATION. Power out¬ 
put: 100W. Input voltage: 13.8VDC. Current 
required: 12-14 amps. Drive required: 10W. 
Price: $220.00 

B. The CT 602-2: A superior quality 60 watt 
VHF FM 2 meter power amplifier measuring 
only 6 V 2 " x 3'/z" x 3". $145.00 


TEMPO CT OFFERS THE MOST COMPLETE LINE OF AMPLIFIERS AVAILABLE TODAY 


MODEL 

NUMBER 

POWER 

INPUT 

POWER 

output min. 

BAND 

MODEL 

NUMBER 

POWER 

INPUT 

POWER 
output min. 

BAND 

CT6-30 

1 to 10 W 

30 W 

6 M 

CT252-A2 

1 w 

25 W 

2 M 

CT6-60 

1 to 10 w 

60 W 

6 M 

CT352-2 

8 W 

30 W 

2 M 

CT6-100 

1 to 10 W 

100 w 

6 M 

CT220-40 

4 W 

40 W 

220 MHz 

CT 1202-2 

25 W 

125 W 

2 M 

CT220-80 

4 W 

80 W 

220 MHz 

CT1002-2 

5-10 W 

95-100 W 

2 M 

CT445-1 

100 mw to 300 mw 

1 W 

440 MHz 

CT602-2 

5-10 W 

60 W 

2 M 

CT445-5 

200 mw to 1 W 

5 W 

440 MHz 

CT606-B2 

1 W 

60 W 

2 M 

CT445-15 

1 to 5 W 

15 W 

440 MHz 

CT452-2 

5-10 W 

45 W 

2 M 

CT445-30 

1 to 10 W 

30 W 

440 MHz 

C7452-B2 

1 W 

45 W 

2 M 

CT445-50 

1 to 10 W 

60 W 

440 MHz 


Available at select dealers throughout 
the U.S. See page two. 


HmUlii 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 816/679-3127 




EIMAC’s new 8877 high-mu triode 
delivers over 1500 watts output at 

220 MHz. (2000 watts output at 30 MHz is easy) 


On your right is the new, rugged, 
ceramic/metal 8877 high-mu power triode 
by EIMAC. Another state-of-the-art tube. 
Only three and one-half inches high, 
this low-profile, heavy-duty tube 
has a plate dissipation rating of 1500 
watts, a maximum plate volt- 
aqe rating of 4000 and a 
maximum plate current Ulllli i 

r one In the U||||| 

HF region, typically, the 
8877 coasts along at a continuous 
duty level of 3500 watts PEP 
input. A peak drive signal of ^ 

only 65 watts is required. This impres- 11 
sive power gain is achieved with 3rd 
order intermodulation distortion 
products —38 decibels below 
one tone of a two equal-tone 
drive signal. 

This magnificent power 
triode is rated at full input to 
250 MHz. The low impedance 
grid structure is terminated in 
a contact ring about the base of 
the tube, permitting very effective 
intrastage isolation to be « 

achieved up to the outer 
frequency limit of opera¬ 
tion. The close tolerance 
grid, moreover, is composed 
of aligned, rectangular bars 1 I 

to achieve maximum grid 
dissipation and controlled u*--*— 

transconductance. This Parallel ei< 

vide elect 

aligned grid, plus the intermoduia 


Parallel electron "guns” pro¬ 
vide electron focusing, low 
intermodulation distortion, and 
low grid interception. 


EIMAC segmented, self-focusing cathode 
provide low grid interception and the low 
grid drive requirement; both of paramount 
importance in the VHF region. 
Although primarily designed for 
superlative linear amplifier 
|||hm service demanding low 
ullliift mtorrnorlulatK>n ciislortn n 

illllliil ,f '° 8877 ’ r ’ h f ?h offic lot cy 
( H porn off. r t ,r o; or 

as a class C power amplifier 
or oscillator, or as a plate 
modulated amplifier. The 
zero bias characteristic is 
useful for these services, as plate 
dissipation is held to a safe level if 
drive power fails, up to an anode 
potential of 3 kV. 

The sophisticated circuit 
connoisseur will appreci¬ 
ate the many advantages 
of this newly developed 
power tube. Write for detailed 
information. And remember 
—the 8877 is another example 
of ElMACs ability to provide to- 
morrow's power tube today. 

f For additional information 
on this or other products, 
contact EIMAC, 301 Indus¬ 
trial Way, San Carlos, 
California 94070. Phone 
3B, ° (415)592-1221 (or call the 

^-catmooc nearest Varian/EIMAC 

juns" pro- Electron Tube and Device 

ising. low 

ortion, and Group Sales Office.) 
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